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ABSTRACT
PROJECT APPRAISAL AND FINANCING
OF INDUSTRIAL INVESTMENTS AND
AN ILLUSTRATION FROM TURKEY
ÇAĞLAYAN Ç. BODUR
M.B.A. in MANAGEMENT
Supervisor : Assist. Prof. ERDAL EREL
lanuary 1 9s?, 140 Pages
The purpose of this thesis is to analyse the project 
appraisal concept and to give an example of a project 
appraisal process from Turkey. The model in the study is for 
industrial investments and most appropriate for the objectives
of financial institutions.
Keywords : Project Appraisal, Project Financing, Financial
Profitability Analysis, Industrial Investments
ÖZET
ENDÜSTRİYEL YATIRIM PROJELERİNİN
DEĞERLENDİRİLMESİ VE FİNANSMANI
TÜRKİYE’DEN BİR ÖRNEK ÇALIŞMA
ÇAĞLAYAN Ş. BODUR
Yüksek Lisans Tezi, İşletme Fakültesi
Tez Yöneticisi ; Y. DOÇ. DR. ERDAL EREL
OCAK 1992, 140 Sayfa
Tezin amacı proje değerlendirme kavramım detaylı 
olarak açıklamak ve bu konuda Türkiye’den bir örnek çalışma 
sunmaktır. Tezde sunulan model, endüstriyel yatırımları 
kred i 1 end i r i 1 ebi 1 i r 1 i k açısından değerlendi ren finarısal 
kurumların amaçlarına yönelik olarak g e 1 işt iri 1 mıştir.
Anahtar Kelimeler : Proje Değerlendirme, Proje Finansmanı,
Finansal Karlılık Analizi, Endistriyel
Yat 1 r 1 mİ ar
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1. INTRODUCTION
Optimum allocation of funds to profitable investments is 
crucial since the financial resources for investments are very 
limited. Project appraisal processes serve as decision 
modules for locating these limited resources by choosing the 
best investment alternative which suits the objectives of 
different groups. These groups have different evaluation 
criteria in analysing the profitability of the project, 
including financial profitability, investment profitability 
and national profitability.
In the study, financial profitability analysis will be 
stressed. This analysis is mostly used by financial 
institutions which partly finance projects. It measures the 
capability of the plant to generate the necessary funds to pay 
the interest and principal of the loans back at their proper 
times.
The model used in the study that measures the financial 
profitability of an investment will be developed in three 
stages: Technical, Economical and Financial Analyses. These 
stages are complements of the whole project appraisal and will
be insufficient alone.
1 . 1 THESIS OUTLINE
The thesis is organized in five main chapters. In the 
first chapter the concepts of investment and project are 
defined. The second chapter is about the literature survey of 
project appraisal. Some of the methods and studies of project 
appraisal in the world and in Turkey are explained briefly.
The title of the third chapter is "Project Appraisal 
Concept". Generally, the profitability of a project is 
analysed with the evaluation criterion of the evaluator. 
Three of these analyses, investment, financial and national 
profitability, are explained. Since the subject of the thesis 
is ’project appraisal by financial firms’, the topics of the 
financial profitability analysis and the comparison of loan 
and equity in project appraisal in project financing are 
stressed in this chapter. Lastly the subjects of price 
escalations and break-even analysis are explained under the 
topics of Project Appraisal Under Inflation and Uncertainty, 
respectively.
Fourth chapter of the thesis is a project appraisal 
model developed for industrial investments. The model is 
analysed in three main parts: Technical, Economical and
Financial Evaluations.
The last chapter is an application of the model 
developed in the fourth chapter. The investor firm given as
an example currently operates in the manufacturing industry.
1.2 CONCEPT OF INVESTMENT
Investment can be defined as the creation, expansion 
and/or development of certain facilities to increase the 
production capacity or to improve the quality of goods and/or 
services in a plant during a certain period of time. (1)
The fixed capital of the plant consists of the 
machinery, buildings and other establishments and can be 
utilized in several production periods. Their useful lives do 
not end immediately after a definite production period but 
gradually as time passes. Also these items are not sold or 
bought periodically during the operation period and can not be 
liquidated. Therefore investment for these kinds of assets 
are called ’fixed capital investment’.
Investments can be classified into four groups. (5) 
These are:
1) New Investments:
These are the investments to realise the plant which will
produce new products,
1i) Modernizat ion and Complementary Investments:
With the help of new technology, increasing quality and
decreasing the cost of production will increase the capacity 
and efficiency of the production process. Removing the
bottleneck stations also increases the capacity. These kind 
of investments are called ’modernization and complemantary
i nvestments’.
iii) Expansion Investments:
The investments realised to increase the full capacity of 
production and variety of products are called ’expansion 
investments’. In these kinds of investments the technology 
used in the unit is not changed.
iv) Renovative Investments:
These are the investments associated with the renewal of the 
old machinery and equipment to obtain the adaptation of the 
machinery and other establishment to the continuous 
production. The capacity and quality of the production is not
changed.
Another classification scheme is grouping the 
Investment projects as ’public’ versus ’private’. The main 
difference in these investments is the evaluation criteria. 
In private investments the criterion is commercial 
profitability whereas in public investments the criterion is 
national profitability. (1)
Another classification scheme for the investments is 
based on the sectors which includes the subject of the 
production of the good or service. Agricultural industry, 
livestock industry, mining industry, energy sector, 
manufacturing industry, tourism sector are some groups of this 
classification. (3)
An investment can be classified by using either of 
these three classification schemes based on the purpose of the
evaluation criteria.
1.3 PROJECT DEFINITION
A project is a proposal for an investment to create, 
expand and/or develop certain facilities in order to increase
the production of goods or services in a community.
Furthermore for evaluation purposes, a project is a part of an 
investment which can be distinguished technically, financialy 
and economicaly from other investments.
The concept of project means any scheme or part of a 
scheme, for investing resources which can reasonably be 
analysed and evaluated as an independent unit. Almost any
project could be broken down i nto parts for separate
consideration, then each of these parts would be, by
definition, a project. On the other hand, it would not be
sensible to consider two projects seperately if they were so 
closely linked that one could not be operated without the 
other. In such a case, these two parts must be considered as 
one project. (6)
2. LITERATURE SURVEY
As mentioned in the Introduction part, project 
appraisal processes serve as decision modules for locating the 
limited resources by choosing best investment alternative. 
Rational and productive investment areas are determined by 
these processes. Furthermore, project appraisal studies 
incite the institutions and individuals to invest on these 
rational areas. Thus, project appraisal has a direct 
contribution to the economy of the country.
Project appraisal concept was mainly developed at the 
end of World War II by the establishment of development banks. 
The aim of these development banks were to help countries with 
poor economies. World Bank (IBRD) which was established in 
1945 is the first organization in this area. In 1948 World 
Bank decided to support the developing countries in financial 
and technical areas. This decision had accelerated the 
development of project appraisal concept.
Another important organization in this area is UNIDO, 
United Nations Industrial Development Organization. These two 
organizations, UNIDO and IBRD, have project appraisal models
for the developing countries and have books and manuals that
these models are explained in. Since these models serve the 
macro economies of the counLr les, they stress the national 
profitability analysis which will be explained in section
3.2.3.
On the other hand, there are some investment banks in 
Turkey. Development Bank of Turkey (TKB), Sinai Yatırım ve 
Kalkınma Bankası (SYKB), Türkiye Sinai Kalkınma Bankası 
(TSKB), Halkbank, Devlet Yatırım Bankası (Now Eximbank), 
Ziraat Bankası are some examples for these banks. They 
financially support rational investments in different sectors 
using project appraisal processes. Some of them, like
Development Bank of Turkey focuses on national profitability, 
whereas some others, like SYKB focuses on financial
profitability of the investment in their project appraisal 
studies. These banks have their own models to evaluate the 
projects according to their evaluation criteria.
Furthermore, there are so many articles about project 
appraisal or project financing concepts in different
periodicals. Here are some of these articles that support the 
thesis:
-Essential Elements of Project Financing, Wynant L., Harvard
Business Review, 1980,
-Bankers Approach to Project Finance, Castle G . , Hydrocarbon 
Processing, 1978,
-Financing the Project, Kingshott A., Chemical Engineering 
Progress, 1979,
-Critique of Project Appraisal, Mccaslin F., International 
Journal of the Additions, 1978,
-Capital Project Appraisal - Modern Approach, Broyles J., 
Managerial Finance, 1976,
-Economic Analysis of Projects, Lee Db., Journal of the 
American Institute, 1977,
-The Functions of Project Evaluation, Brunsson N., R&D 
Management, 1980,
-An Application-Oriented Guide to Research and Development 
Project Selection and Evaluation Methods, F a h r m  P., R&D 
Management, 1990,
-Project Appraisal Procedures and the Evaluation of Foreign- 
Exchange - A Comment, Maneschi, Economica, 1990,
-Integration of Cost-Benefit and Financial Analysis in 
Project Evaluation, Harlow Kc., Public Administration Review,
1988,
-Optimal Capital Structure and Project Financing, Shah S . ,
Journal of Economic Theory, 1987,
10
-Inflation in Project Evaluation, Smith C., Cim Bulletin, 
1 9 8 7 ,
-Project Appraisal and Economics, Weauer J., Chemical 
Engineering Progress, 1987,
-Guidelines For Project Appraisal - An Introduction to the 
Principles of Financial, Economic and Social Cost-Benefit 
Analysis For Developing Countries, Wanderburg T., Economist,
1 9 8 6 ,.
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3. PROJECT APPRAISAL CONCEPT
Project development is an integrated process carried 
out in several consecutive phases which may be grouped into 
three stages: Project preparation, project appraisal and 
implementation. (1)
Project preparation itself consists of a series of 
independent studies with the aim of translating an idea into 
an operating project. This stage includes the feasibility 
study of the project.
Project appraisal is a study that sets out the methods 
that can help measuring whether a project does indeed 
contribute towards individual objectives with a minimum of 
resource cost. The aim of project appraisal is to determine 
whether a project is acceptable and, if it is, whether it is 
the best alternative. The purpose of this approach is not to 
measure with great accuracy all direct and indirect effects 
that a project may have on the economy, but to measure or take 
into account only those effects that may have an impact on the 
final investment decision.
The last stage of the project development, namely 
implementation, is the realization of the investment if the 
project is evaluated as a rational project at the end of
1 2
evaluation studies.
3.1 WHY PROJECT APPRAISAL IS NEEDED
There is a gap between theory and practice in project 
appraisal, and it is so great that there is no common 
language. Theory offers more and more elegant, sophisticated 
techniques, and since these techniques are difficult to apply, 
the gap continues to grow.
An objective of the project appraisal in the thesis is 
to help to narrow this gap by suggesting a consistent, 
relatively simple, easily understandable, operational 
step-by-step approach for profitability analysis. It is 
convenient to use an operational methodology for approximate 
assessment of the soundness of a project with an acceptable 
degree of precision rather than to recommend highly 
sophisticated techniques which give accurate results but which 
can not be put into o()eratioti.
Project appraisal is needed due to the existence of 
alternative economic opportunities for the commitment of 
resources, since the selection of a project would be 
considered rational only if that project is superior in some 
respect to others. Its superiority can be based on commercial 
profitability, such that the net financial benefits occuring
1 3
to the owners of the project, or on national profitability, 
such that the net overall impact of the project on the nation 
as a whole. (7)
Various number of firms and people related with the 
new plant need project appraisal studies for different 
reasons. These groups are: Management of the firm, partners, 
personnel, financial firms, purchasers, social environment, 
etc. (8)
Management wants to have sufficient cash flow and debt 
service ability for financial stability of the project. Also, 
it gives importance to technical subjects such as production, 
technology,quality and costs, because less problems exist in 
the plant with technical stability. On the other hand 
partners of the firm want to guarantee the return of their 
invested capital and also guarantee high dividends in the 
following years. (8)
Aim of the financial firms is to minimize the risk of 
the firm at paying the loans back. So they analyse the 
financial profitability of the firm in long run. Development 
banks emphasize the national profitability of the project.
Personnel, purchasers, social environment do not have 
relation with the project appraisal directly, but at the 
operation stage of the plant, salaries and social benefits.
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selling prices and quality of the product, e n v i ronment purity
are important for them. (8)
3.2 PROJECT APPRAISAL CRITERIA
One of the important objectives of project appraisal 
is to measure the profitability of the investment. But the 
profitability of the project can be analysed in different ways 
depending on the evaluator’s criteria. These profitability
analyses are; (1)
i) Investment Profitability Analysis,
ii) Financial Profitability Analysis,
iii) National Profitability Analysis.
3.2.1 INVESTMENT PROFITABILITY ANALYSIS
Investment Profitability Analysis is the measurement 
of the profitability of resources put into a project, more 
directly the return on the capital, without considering the 
sources of financing. Thus, investment profitability analysis 
is an assessment of the potential earning power of the 
resources committed to a project without taking into account 
the financial transactions occuring during the project’s 
life (1). Some of these methods are as follows:
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a) Simple Rate of Return,
b) Pay-back Period,
c) Net Present Value,
d) Internal Rate of Return,
The first two methods, simple rate of return 'and 
pay-back period, are usually referred as the simple or static 
methods since they do not take the whole life span of the 
project into consideration. Furthermore, the application is 
based on the project’s annual data, meaning nominal
non-discounted values as they appear at a given time duri ng
the project’s life,
The net present value and internal rate of return are 
called discounted or dynamic methods, because they take the 
entire life of a project and the time factors into 
consideration by discounting the future inflows and outflows 
to their present values. (1)
1 6
3.2.2 FINANCIAL PROFITABILTY ANALYSIS
As has been shown, the investment profitability 
analysis is carried out on the basis of the project’s life 
span taken as a whole, but favourable results of such an 
analysis may very well coincide with substantial cash deficits 
in some years of the project life, especially those in which 
loans have to be repaid. Furthermore, cash flow data as used 
in investment profitability analysis do not include all 
outlays and receipts affecting a project’s cash balance, but
on ly those related to the flows of real resources used in a
project.
All these suggest that the additional cash positions, 
concerned with the financial transactions must be taken into 
consideration in the financial [profitability analysis, such
a s :
a) Debt service charges, both principal and interest.
b) Payments of dividends.
c) Payments on insurance and reinsurance,
d) Other cash outlays and receipts not typically associated 
with the investment under consideration (e.g. national
fund-raising campaigns).
Having included all the items of the financial
I 7
transactions in the project appraisal and having estimated the 
prof 1 tat) i li ty of investment, the evaluatca' is able to judge 
whether; (1)
a) Equity and long-term financing are adeciuate,
b) Cash deficits are limited to magnitudes that can be covered 
by recourse to short-term bank credit or eliminated by 
reshaping some of the cash inflows or outflows,
c) Terms of long-term loan financing are adetHJate,
d) Dividends as envisaged tiy investor's will materialize.
Financial analysis is usually done on a year-by-year 
basis and, there;fore, ue;e ttie annual cash positions at their 
nominal values.
In financial profitability analysis of an investment, 
debt service ratio (DSR) is an imfiortant criterion for the 
financial firms that sufip 1 y mejd i urn or long-term credit for the 
i nvestment.
Debt Service Ratio, DSR:
By definition, debt service ratio is the comparison of 
the available funds that can he used at repayments of
interests and principals to the total obligations of
repayments in a given year. In ottier words, it is the ratio
of cash generation to debt services including interest and
principal repayments. It can be expressed as follows:
DSR - Profit Before Tax & Interest, Payments + Depreciation
Interests + Principal Payments
( 1 - 1·,)
t: Tax rate
As will be mentioned in technical evaluation section, 
although there is not any cash outflow for the depreciation 
expense, the amount is reduced from the revenues in 
calculations of the net income of the firm. Thus, this item 
is considered as a source to finance the repayments of credit.
Another important point is about interest and 
principal payments. Interest payments are tax deductable 
whereas principal payments are not. Thus, these two items are 
written differently in the tixpression above. By dividing 
principal payments by (1-t), the c;ash needed before the taxes 
to pay the principal after the taxes is found.
3.2.3 NATIONAL PROFITABILITY ANALYSIS
Investment and financial profitability analyses as 
assessed earlier may not give a good idea of the contribution 
of a project to the economy of a country. Emphasis has been 
only on finding the profits of a project in monetary terms and
1 9
not its real contr i tuj 1 1 on to tiie wealt.h of- the society. For 
measuring a project’s contr i but i on to t.he national economy, 
national profitability analysis should be afiplied. (1)
National profitability analysis is similar in form to 
investment and financial profitability analyses in that the 
costs and benefits are determined to measure the profitability 
of an investment proposal. However, there are some 
differences: The objective of <.ommetcial (investment and 
financial) profitability analyses is to assess the net 
financial result of a project, while the national 
prof i tab i I i ty analysis tracesS tiie project’s contribution to
all futidamental development objec.tives. Commercial
prof i tat)i 1 i ty analysis is based on the market prices; national 
profitability IS determined with the hel() of adjusted prices 
which are deemed to be an approx i iiuit i on of social prices, 
called shadow prices. For commercial profitability the time 
preference problem is tackled by a[)p 1 i ca I. i on of the prevailing 
interest rates on tiie capital tnatket, while in the case of 
national profitability, it is solved by using the social rate 
of discount.
An overall develofiment strategy of a country usually 
requires that several objectives have to be fulfilled. It is 
therefore necessary to appraise the social soundness of a
20
project, from the point of v i evv of its effects on the economy 
as a whole and on the particular asijects of national life in 
the context of wfiicPi a project is t)eing ccjnsidered.
3.3 PROJECT APPRAISAL BY FINANCIAL INSTITUTIONS
As mentioned before every group has different aims in 
project appraisal of an investment. Financial institutions 
are one of these groups, who finance some portion of the 
project with short, medium or long term loans. Short-term 
loans are not preferable for financing of tfie investment as 
the implementation periods for investments are generally more 
than one year and the plants will not have capability of 
generating funds to pay the loans bacJs in tliis period. When 
medium and long-term loans are considered, the financial 
institutions have to be sure to get the loan back in the 
operation period of the plant. Thus, their aim in project 
appraisal is the determination of the risk and capability of 
the firm to repay the principals and interests of the loans on 
exact durations. (8)
By technical, economical and financial evaluations, 
the financial institutions decide on the total amount, 
interest of the credit they will supply and duration of the 
payments. In siiort, the most important point to determine is
21
the long-term financnal prof i t,ab i ) 1 1/ or ttie project.
Since the subject f)t "projer.r. apfiraisa! of industrial 
investments try finanmal f inns' is si.tossed in ttie thesis, a 
financial analysis criterion, debt service ratio, is used in 
evaluating the financial (irof i tabi 1 i ty . Also net cash flow is 
another indicator to measure the stabilit.y of the firm in 
paying the loan back.
In choosing the type of investment, there are not any 
res t r i c t i ons ; for exarriffle, it can be new, expansion, 
moderni/ration , comp 1 ernen t,ary or lenovative investments. But 
the point that should not tie forgot.ten is ttiat, the plant has 
to generate the funds for repayment of the prirtcipal and 
interest of ttie loan at. their proper durations. Also, the 
project apfiraisal in tfie ttiesis is more suitable to
manufacturing industrial investments.
3.4 COMPARISON OF EQUITY AND LOAN IN PROJECT FINANCING
Long-term investments of the firm are financed with 
long-term funds such as owners ecjuity and long-term
liabilities. Capital structure is then composed of owners 
equity and long-term debt capital. Short-term loans for 
financing the fixed assets or working capital will burden the 
project’s cash balance with early and heavy principal
2 2
repayments. The cash inflows generated t)y the assets during 
the short period may not suffic.ient to meet these 
commitments since they are spread over tfie entire life span of 
the project. Capital struct.ure sfiould be related to the 
earning capacity of the project. (9)
Generally capital structure strategy of a firm is to 
maintain a Debt/equity ratio which minimizes the cost of 
capital and maximizes the value of the firm. The Debt/equity 
ratio which provides this leverage is called ’optimal capital 
structure’. (9)
Theoretically, when the debt capital is injected into 
the capital structure, earnings per share inc;reases, price of 
stocks raises and cost of equity capital declines. Thus, 
these are some advantages of debt capital in project 
financing. But, debt capital injected into the capital 
structure after a certain limit will increase the financial 
risk of the firm, price of stocks will fall and consequently 
cost of capital will inc,rease. (9)
Some other advantages and disadvantages of debt 
capital in project financing are as follows: (1)
Adyantage.s
a) The rates of interest on loans may be lower than the
expected rate of return of the project. In such circumstances 
it may be attractive for the investor to keep equity low, 
taking into account the risk involved, thus increasing the
actual rate of return on equity.
b) By seeking finance through loans, there may be fiscal 
advantages since interest charges are deductable from taxable
prof i t s .
c) The owners of the firm may not want to lose the control of 
the management by increasing the number of partnerships; 
financing the project by loans avoids it.
d) The financial structure may ru)t be good in the 
implementation period of the project or in the operating 
period of the firm. In this case, to find loan is easier than
finding partnership.
Q1sadvantages:
a) Interest charges and pr'inci[)al payments are fixed
obligations which have to be paid regardless of whether a
project earns or not.
b) A low debt equity ratio is desirable as far as
circumstances permit.
c) Financial management may become difficult at the times
repayments of interest and principals.
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d ) Unexpected increases in the cost of debts make the position
and plans of the firm harder,
3.5 REQUIREMENTS FOR PROJECT APPRAISAL
3.5.1 PROJECT APPRAISAL UNDER INFLATION
Real value of the same amount of the money at 
different times is not equal to each other because of 
inflation. So, maximum care should be taken in evaluating the 
monetary terms, just like in project·, a|)f)raisal. (4)
In the literature, different techniques are developed 
for the project apprciisci) under 'inflation. These techniques 
depend on the validity of tfie iiypotheses such as "inflation 
does not change the results of the appraisal", or "inflation 
increase the profitability of the project", or "it is 
sufficient to add inflation rate to cJiscount rate". But these 
techniques are invalid as the inflation affects the results of 
project appraisal in many ways. Some of these effects are as 
fol1o w s ; (4 )
a) Inflation increases the nominal value of total investment 
cost in investment period.
b) After the investment fieriod, ttiere will not be any change 
in value of the investment cost. So the depreciation amount
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of these assets will be constaiu. in n(;miMal values during the 
operating period.
c) Inflation increases the nominal values of expenses and 
revenues of the project.
d) As inflation increases the yield in the market, the cost of 
capital of the investment will increase indirectly.
e) Depending on the projected sales and financial programs, 
working capital will increcise nominally, so the need of the 
plant for working capital will increase continuously during 
the operating period.
Considering these effects of inflation a semi-dynamic 
technique is developed for project appraisal studies in this 
thesis. It is semi-dynamic, because;
i) During the investment period, different price escalations 
are applied for the c;orr esfiond i ng years. The price escalation 
rates for these years are determined depending on the economy 
and sector of the investment.
ii) During the operating period, a constant price escalation 
rate is used for the following years. This applied rate is 
the cumulative rate beginning from the project appraisal date 
to the end of investment period.
The reason for the price escalations in the investment 
period is to determine the nominal value of the total
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financial need to prepare the plant for the operation; such 
that the need of equity or debt determined for the fixed 
investment cost in the project evaluation stage will not be 
enough in the implementation stage because of the price 
escalations during this interval of time.
The procedure in the study for the price escalations 
in the investment period is as follows;
a) If an item in the fixed investment cost has a definite 
expenditure date, then a cumulative price escalation upto this 
time is applied for this item.
b) If an expense for an i i.em is deter mimeri by a contract or 
realized before the riate of the project evaluation, then no 
price escalation will be applied to this item.
c) For the remaining items whi(;h dr) not have definite 
expenditure dates and spread over' the year wil 1 have average
price escalations.
d) As the working cafiital for a given year is needed at the 
end of the preceding year, cumulative price escalation of the 
preceding year is applied to this amount.
There will not be any additional price escalations for 
the operating period except the cumulative rate calculated
till the end of the investment period.
Although the real value of the profit may decrease
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because of the effects of inflat,ion, vJir> nominal value will 
increase if the (tlant is [irofilalile with the current prices. 
The assumption under this hypotfiesis ts "the same increase 
rate in the expenses and revenues of the [)lant." On the other 
hand the principal and interests of loan srjpplied by financial 
institutions will sttty cor'stant under the effects of 
inflation, because these amounts are fixed on the contract. 
Increase in the (;ash flow due to htio price escalations and 
constant repayment amounts of the loan will cause the Debt 
Service Ratio to increase. furthermore, if the price 
escalcitions were applied ho the operatiny period values, the 
DSR would increase more. Under the effects of uncertanities 
in the economy in long-run, it would be risky for financial 
institutions to agree upon tiie project with a DSR at limit 
values. So, to be on the safe side, no additional price 
escalations are applied to the operating period calculations 
by the financial institutions.
The price escalations explained above are valid only 
for the local currency vcilues, since the irrflation and 
exchange rate will not be equal to each other in a given time 
interval. To avoid serious mistakes in project appraisal 
studies, the same procedure is repeated for expenditures in 
foreign currency, but using exchange rate instead of inflation
'> k
r a t e .
3.5.2 PROJECT APPRAISAL UNDER UNCERTAINTY
Forecasts of demand, production and sales can not be 
estimated perfectly due to the uncertainty about the future. 
Similarly, assumptions corcerning the estimates of the 
production and the investment costs, prices or duration of the 
project may not always be valid. Wtiichever form the final 
project proposal takes, its numerous components will have to 
be scrutinized with a view to increasing the precision of the 
proposal. Investment decisions utuier I ie many political and 
social developments, as well as changes in technology, prices 
and productivity. When deciding about the desirability of the 
project, all these elements have to be taken into account in 
the form of foreseeable risk, whic.h the project proposal 
either can or cannot carry.
When dealing with an investment under conditions of 
uncertainty, thr'ee variables should particularly be examined: 
Sales revenue, production and investment costs. A host of 
individual items which are composed ot a price and a quantity 
enter into these var iables. Tlie project appraisal should 
identify the variables that could have a decisive influence on 
the profitability of a project and that should be subjected to
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uncertainty analysis. The problem of uncertainty is 
aggravated by the phasing of a project over time.
The most common reasons for uncertainty are 
inflation, changes in technology, false estimation of the 
rated capacity and the length of the construction and running- 
in periods. ( 2 )
The important concepts of uncertainty analysis are 
break-even, sensitivity and probability analyses. In the 
thesis break-even analysis is stressed and will be used in the 
model of project appraisal.
3.5.2.1 Break-even Analysis: (2)
Break-even Analysis determines the break-even point 
(ВЕР), the point at which sales revenues are equal to 
production costs. The break-even point can also be defined in 
terms of physical units produced, or of the level of capacity 
utilization at which sales revenues and production costs match
each other.
Prior to (■:a 1 cu 1 a t i ng the break-even point, the
following conditions should be observed: (2)
a) Production costs are a function of the volume of the
production or of the sales,
b) The volume of the production is equal to the volume of the
о
sales,
c) Fixed operating costs are same fot every volume of
production,
d) Variable unit costs vary in proportion to the volume of
production,
e) The unit sales prices for a product or product mix are same 
for all levels of output (sales) over time,
f) A single product is manufactured or, if several similar 
ones are produced, the mix should be convertible into a single
product,
g) The product mix should remain ttie same over the time.
The above conditions do not always exist and the 
results of break-even analysis may be distorted. Therefore, 
break-even analysis should only be considered as a tool 
supplementary to the other project evaluation methods.
AJaebraic Determination of The Breal-even F^ oint:,
When expressing the break-even point in physical units 
produced, the basic assumptions can be put into the following
equations:
px=vx+f (Sales revenue equals production costs)
xz:f/(p-v) (BEP) where
x=production (sales) volume.
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f=fixed costs,
p=unit sale price,
v=variable unit cost,
Sevaral practical conclusions can thus emerge from the 
break-even analysis:
a) A high break-even point is inconvenient since it renders a 
firm vulnerable to changes in tiie level of production (sales),
b) The higher the fixed costs, the higher the break-even 
point,
c) The larger the difference between unit sales price and 
variable operating costs, the lower the break-even point. In 
this case the fixed costs are absorved much faster by the 
difference between unit sales price and variable unit costs.
Dividing ВЕР to the nom i ria 1 maximum capacity of the 
plant "Break-even CUR" is found. It indicates the capacity 
utilizcition ratio that sales revenues equals production costs.
3.6 SOME DEFICIENCIES IN PROJECT DEVELOPMENT
Project development is the sequence of preparation, 
appraisal and implementation of the project. At these stages, 
some errors or deficiencies prevent the project to be 
transformed to efficient and profitable plants. The following 
are some of these errors and deficiencies: (11)
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a) Mistakes in determination of ttie (profitable and necessary 
production subjects due to the insufficient and ineffective 
stud i e s .
b) Applications of accounting and budgeting methods which are 
out of agenda.
c) Changes in govermental targets due to the political and 
financial problems.
d) To begin the implementation of the project that is not 
cornpiletely pre|)ared or evalucited technically or financially.
e) Errors in market research.
f) Insufficient sources for the need of the investment because 
of the errors in estimation of the inflation and price 
escalation rates.
g )  To g i v e  so  much imr»ort ,«ncw V,n fc^fihn 1 < a 1 a n d  «oonomirsin l  
criteria and forget about management, social, cultural
p r o b 1e m s .
h) Unsuitability of the project design to the site conditions.
i) Lack of connection between (ir'oject management and financial
institutions.
j) Deficiency in nurtiber and quality of the personnel in 
project development.
k) Deficiency in organization of the (project control .
l) High turnover of personnel.
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These errors and deficincies may occ.ur at every stage 
of the project and can be related with the investor, 
management of the firm, evaluator of the project, financial 
institutions or some other environmental groups. Each of 
these groups should take maximum care to prevent these 
problems from the project or plant. Furthermore, all of these 
groups should be aware of the existence of environmental 
problems that can distort the preparation, evaluation or 
implementation of the project cind should be ready to resist to 
these kind of problems.
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4. A MODEL FOR PROJECT APPRAISAL
4.1 TECHNICAL EVALUATION
As mentioned in Chapter 1, project appraisal can be 
examined in three stages: Technical, Economical and Financial
Evaluations.
Technical Evaluation is the study performed to 
determine the suitability of technical subjects to the 
investment objectives. The term of "technical subjects" which 
include total investment cost, operating expenses and revenues 
and some other terms will be explained in this part of the
thes i s .
Technical evaluation of an project can be examined in
three stages:
i) Introduction,
ii) Total Investment Cost,
iii) Operating Expenses and Revenues,
4.1.1 INTRODUCTION
In this part, the type of the investment, the reason 
for the investment and period for the implementation of the
project are given.
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Location of the investment should be the place where 
operational expeneeo are minimized and operational revenues 
are maximized; in other words, it is the place where the 
profit margin or utility is maximum. However, the importance 
of the effects on location change from sector to sector. Some 
of the important factors are as follows:
a) The possibility and cost of obtaining raw, auxiliary and 
operating materials,
b) The possibility and cost of freight and communication,
c) The possibility and cost of obtaining energy, fuel, water 
and labor force,
d) The effects of climate and natural disasters on location,
e) Incentive legislation,
f  ) T u p o < j ra | )h lc  c.oiul i I. i otu> o( Lliw Mi l .«  nnd land  ( o s L ,
g) Environment pollution.
But, generally the location of the investment is 
chosen before demanding any credit from financial 
institutions. In this case, the description and the 
opportunities of the location is given in this part.
4.1 . 1 . 1 Location
36
4.1.1.2 Technical Production С а р а е ity and.С а р а е i ty yti li zat i o n
Ratio
The term "nominal maximum capacity" can be 06»nerally 
defined as the maximum volume or number of units that can be 
produced in a plant during a given period. This is the 
technical feasible capacity and frequently corresponds to the 
installed c;apcicity as <j uiu an l',ee(i by Uie supplier' ol' the plant. 
To reach maximum output figures, overtime as well as excessive 
consumption of factory supplies, utilities, spare parts, wear 
and tear parts will inflate the normal level of production 
cos ts. ( ? . )
In this part, the total amount of labor force, 
personnel, the number of operating hours in a day and and days 
in a year to reach the nominal maximum capacity is given.
Capacity Utilization Ratio (CUR) is the ratio of total
production to the nominal maximum capacity. Because of some 
reasons like installation, trial-run, the CUR can be lower 
than optimal value. The values of technical CUR for the 
following years are given until it is equal to 100 % .
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Machinery-equipment selection define the optimum group 
of machinery and equipment necessary for a specific production 
capacity by using a specific production process. After 
listing the machinery in the production unit, the main points 
of the production process should be mentioned.
Material Balance is the input-output-loss balance of 
the production process. In other words, it is the equality of 
input=output+ioss (-gain). To calculate the material balance, 
production process should be well-known to find the losses and 
inputs at all stages of the production.
4.1 . 1.3 P r o d u c t ion P rocess. Materi a 1_ Balance
4.1.1.4 Stage of The Investment and Implementation P lan
The project can be evaluated at the middle stage of 
the implementation for an industrial investment. For example, 
the factory building could have been constructed before the 
project appraisal process. In this part the stage of the 
implementation should be mentioned. Also the implementation 
of the project should match with the plan.
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4.1.2 TOTAL INVESTMENT COST
Total Investment Cost or "cost of project" is the 
total amount of capital needed to operate the project totally 
or partially. It is the sum of the "fixed investment cost" 
and "working capital". Fixed capital include the resources 
for constructing and equipping an investment project; whereas 
working capital corresponds to the resources needed to operate 
the project totally or partially. (3)
At the project evaluation stage, two mistakes are 
frequently made. Most commonly, working capital is included 
neither at all or in insufficient amounts, thus causing 
serious liquidity problems to the nascent project. In this 
case the plant which should be in dynamic form, that means in 
production, will stay in static form. Furthermore, total 
investment costs are sometimes confused with total assets, 
which correspond to fixed assets plus pre-production capital 
costs plus current assets of the firm. The amount of total 
invOsStrni)nI. costs is, in fac;t-, siiictllor t.han total assets. 
Since project appraisal is much more concerned with the size 
of total investment and its financing, total assets are of 
minor importance in the context of the study. (2)
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Fixed Investment Cost is the total expenditures from 
the preparation of the project to the period that the plant is 
ready for operation. In other words, it is the fixed capital
that will be used for economic life of the plant. (3)
As mentioned before, fixed capitals can be used in 
several production periods, they come to their ends not 
immediately, but gradually in their usage lives. These fixed 
capitals can be material like building or machinery or 
non-material like know-how, licence,etc. Fixed investment 
cost is amortised by being included as depreciation in cost of
goods sold. So, as a conclusion, it can be said that fixed
investment cost does not only affect the invetment period but 
also the operating period expenses.
A schedule given in Table 4.1 will be helpful in 
calculating the fixed investment cost.
4.1.2.1 Fixed Investment Cost
The items given in the schedule are not identical for 
all projects, since there can be some extra items different 
from the ones given. Also depending on the type of the 
investment, some can be out of the schedule.
The foreign and local expenditures should be given 
separately in the schedule. Because, the change in local
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price escalation rate and exchange rate may not be the same 
for the following years. To state them in one item will cause 
a serious deviation between the real and calculated values of 
total investment cost.
First cost column in the schedule is for the
investment items that are realized before the evaluation of 
the project. Thus, the amounts will be taken from the
balance-sheet of the firm. The items out of this column 
should be established according to the implementation plan of 
the investment.
The investment items in the schedule are as follows:
4.1.2.1 .1 Land
The land for t:he f)lant could have been bought earlier. 
In this case the cost of it will be the value in the
balance-sheet. If it has not been bought yet, then a good 
estimate should be done.
4.1,2.1.2 Fixed Plant Investment
1~ P roject and Studies Expenses:
This item includes all the expenditures for the 
studies during the pre-project and project preparation. 
Studies for market, reserves, raw and auxiliary materials, 
production process, plant capacity are included in this part.
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On the other hand, studies about construction and 
machinery-equipment can be included in corresponding items, 
but repetition should be avoided.
2- Technical Aid and L icence:
Investor can demand for technical aid in different 
ways. These are; (3)
a) Technical consulting,
b) Project control,
c) Control of machinery and equipment,
d) Trainig of personnel,
e) Inspection,
f) Technical knowledge, 
i ) Patent
i i ) Know-how 
i i i ) Licence
In most cases the values of technical aid and licence 
are in net values on the contracts, that means the foreign
company is not interested in the taxes. Thus, tax will be an
expenditure for the investor. In this case the net value for 
technical aid will be in foreign currency and the taxes will
be in local currency.
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3 -  Co11Ht, r u c l , 1 on  f·Xf)f»n s e b :
All the construction expenses related with the plant 
will be included in this part. These expenses can be for 
excavations, retaining walls, service roads, site 
construction, warehouses and the main factory building.
Amount of construction expenses can be relatively 
higher in total investment cost depending on the sector of the 
production.
Construction can be classified into seven groups:
a) Main factory establishment,
b) Auxiliary plant construction.
c) Warehouses,
d) Management building.
e) Social building,
f) Living houses,
g) Other construction works.
Excavations, electricity, water, heating and air 
condition installations will be included in corresponding
i terns.
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4- Mach_ I ne r y .and Ecu i omen t :
^ ) Main Fac tory Machi h b r y_ ajuJ fcqy i ymBt) t :
The cost of the machinery and equipment directly 
related with the production of goods will be studied in this 
part. Machinery and equif)ment can be foreign and/or local and 
should be seperated carefully as the currency for them will 
change as foreign or local. Although the total amount is same 
at the moment of evaluation, the cost of freight and insurance 
will differ. Furthermore, the problem gains importance by the 
effects of differences between price escalation rates and 
exchange rates in the following years.
b) Auxiliary F^lant Machinery aruj Fqin {jrnent,:
Auxiliary plants provide water, electricity, fuel, 
water,steam, pressured air, etc to the main production units. 
Machinery and equipment belonging to these plants will be
shown in this section.
5 - F r e i g.h_ t _ a t |d_, I .n s u r a t) c e :
Two terms, FOB and GIF should be defined in this 
section. FOB, Free On Boeird, shows the responsibility of the
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seller for machinery and equipment upto the board of the ship 
at the port of his own country. On the other hand, in the 
case of GIF, Cost-Insuarence-Freight, seller is responsible 
for the freight and insurance of the machinery and equipment 
upto the port of the importer’s country.
In FOB, the costs of both foreign and local freight, 
but in GIF, only the cost of local freight is included in the 
total investment cost of the plant. Generally, the cost of 
freight and insurance is a percent of the FOB value of the 
machinery and it differs (ief)endiny on the country that they 
are imported. In local freight, again a percent which is 
relatively smaller can l)e used if the contract value is not 
known.
6- Importat 1 on and Gustom Exp„enses :
This item of expenditure is for the imported machinery and 
equipment. In our country importation and custom expenses 
differ depending on the incentive certificate of the 
investment. In our example study, the schedule of the expense 
will be explained in detail.
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7" ,Ex[)etisevS
Expenses for installation of all machinery and 
equipment in main factory and auxiliary operating units to 
operate the plant for production is called installation 
expenses. Installation is done by experts, so all the 
expenditures like transportâtion, accomadation and other needs 
of the experts and expenditures for the equipment used in 
installation should be included in this item.
If new machinery is purchased to be used in 
installation than the depreciation value of them, on the other 
hand if they are hired, the hire of tfiem should be included.
8 -  V e h i Ç l e ş , ..F i x t u r e s  ;
To transport the raw, auxiliary and operating 
materials to the prlant or finistied goods to the market or 
personnel to tfie plant and to their accomadation places, some 
vehicles are needed. The expenses for these kind of vehicles.
and fixtures are examined in this part
9“ Start-Up :
For the mass production of the plant, the machines 
should fit to each other. For this reason there is a
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trial-run stage for the plant to control the quality of 
product and efficiency of the machinery. The capacity 
utilization ratio is increased gradually upto 100 % at this
stage.
The expenses for raw, auxiliary material, electric
energy, water, fuel oil, labor force and repairanсe at this
stage are called start-up expenses.
10- General Expenses:
The expenses needed for the realization of the plant, 
but which are not related with the items explained above will 
be included in this part cal led‘‘general expenses". Some of 
these expenses are as follows: Contribution of general
director wages to the cost of plant, expenses for managerial 
and service organization, promotion expenses, insurance and 
taxes for purchase of building and vehicles, office expenses, 
communication expenses and ilumination expenses.
11- Contingencies:
In project appraisal, fixed investment cost items are 
generally forecasted values, that means most of these expenses 
are not realised at the moment of evaluation process. It is 
not matter how carefully the project is evaluated, there will
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be some difference between the calculated values and exact 
values. So that, just to minimize the effects of these 
errors, an item cal 1e d ’’contingencies" is added to fixed 
investment cost schedule. The reason for putting this expense
item is to finance the following expenses;
a) Correction of forecasting errors,
b) Forgotten expenses in fixed investment cost schedule,
c) Additional expenses.
d) Delays on implementation of the project,
e) Price escalations,
f) Change in foreign currencies.
Contingencies differ according to the total period of 
time of implementation, trend in price escalations, amount of 
expenses realised during the appraisal process and total 
amount of contract values. Contingencies can be classified
into two groups:
i)Physical contingencies.
ii)Price escalations.
sical..._.cony agencies correspond to forgotten
expenses, additional expenses and errors in forecasting 
values. Depending on the qualifications of the project, 
physical contingencies is calculated by taking a given ratio 
of fixed investment cost excluding the realised investment
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4.1.2.2.1 C l a s s i f i c a t i o n  Of Working Capital (3)
Generally, there are two classifications of working
capital:
i)Gross vs. net working capital,
ii)Constant vs. Variable Working Capital
G ross working capital is the total amount of current assets.
Net.work i ng__capi tal is the difference between current assets
and current liabilities. Thus, net working capital is the 
part of the current assets that is not financed by current 
liabilities.
Net working capital indicates the Debt Service Ratio 
of the firm, on the other hand, relation between gross working 
capital and fixed capital indicates profitability of the firm.
Although this classification of the working capital is 
important in the case of financial management of the firm, it 
does not take the time factor into the consideration. The 
second classification is according to the time factor.
Constant Wo rking Capital:
It is the minimum amount of current assets needed for 
the continuity of activities in the stagnation period of the
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plant. Since this indicates a minimum value, it is constant 
for all periods, but it will increase as the production level
1ncreases,
Variable Working Capital:
The amount exceeding constant working capital, needed 
because of seasonal effects and management policy is called 
variable working capital.
As the amount of working capital is directly related 
with the profitability of the firm, the calculation of it 
properly gains importance.
In the case of having higher working capital than 
necessary and if it is financied by credits, then the 
opportunity cost of equity will increase. Secondly, higher 
amount of working capital indicates the insufficient use of 
resources. Furthermore, the turnover of the capital will 
increase which distorts the profitability of the firm.
On the other hand, if the investment in working 
capital is less than the optimum amount, this cause a cost for 
the firm. For example, when the capital for inventory is 
insufficient, this cause the supply of the firm decrease and 
prevent the plant to reach to the full capacity utilization.
As a conclusion, it can be said that the optimal
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amount of working capital will be helpful for the continuity
of the firm.
4.1.2.2.2 Factors Affecting Working Capital (3)
The main factor affecting the constant working capital 
is demand for the products. Increase in demand for products 
will cause the capacity utilization to increase resulting 
current assets to increase. The other factors are as follows:
a) Production period, procurement period and unit cost of 
goods sold,
b) Credit possibilities,
c) Sales volume,
d) Inventory turnover,
e) Receivables turnover,
f) Integration policy,
g) Seasonal effects on sales.
4.1.2.2.3 Determination Of Working Capital Need In Project
Appraisal
In project appraisal, working capital is the amount of 
floating capital needed for the operation of the plant at the 
highest capacity utilization in its whole usage life.
One of the objectives of project appraisal is to
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determine total investment cost including fixed investment 
cost and working capital correctly and decide on the financing 
of the project.
The oscilations in current assets and liabilities are 
not taken into consideration in the determination of the 
working capital and a constant value is calculated.
From the perspective of the financial institutions, 
the most difficult case to determine the working capital is 
the wrong behaviour of the investor. In some cases, the 
investor tries to show the working capital higher than.the 
necessary to demand for more financial resource, or show lower 
than the necessary to increase the profitability of the 
project.
4.1.2.2.4 A Schedule for Working Capital
In determination of the working capital, the items are 
examined carefully according to time and amounts.
a) The annual need for the each item is calculated,
b) The need for each item for the given duration are 
calculated using annual costs.
c) These amounts calculated in part "b" are added to determine 
the total working capital need.
The schedule given in Table 4.2 will be helpful in 
determining working capital.
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Cash Needed:
The cash needed for the daily activities of the firm. 
These activities can be usual or unusual expenses. Payment of 
long-term debts, taxes payable, wages payable are example for 
these expenses. The opportunity cost of this cash should be 
decided and an optimum amount should be calculated.
Inventory:
The inventories of the firm are in the forms of raw, 
auxiliary material, work-in process and finished goods. 
Inventory of finished goods is needed to supply the demand of 
the customers, where inventories of raw and auxiliary 
materials and work-in process are for continuous production.
Production level is the most important factor that 
affects the inventories of raw material and auxiliary 
material. On the other hand the main factors in determination 
the amount of the inventories of work-in process and finished 
goods are production period and sales volume, respectively.
Consumer Dependa b 1 e Goo.ds_i
Consumer Dependable Goods in the working capital are 
results of the sales for the account and they can play an
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important role in the assets of the firms in some sectors.
Two of the most important factor in determining the 
amount of working capital are competition conditions in the 
market and the sector that the firm is in. The policies of 
other firms about the sales affect the firm’s sales for the
account.
The amount of receivables in the working capital need 
is the minimum amount that prevent the decrease of sales of
the firm.
4.1.2.2.5 Determination Of The Working Capital Need For The 
Firms At Operation Stage:
For the firms at operation stage, the data for the 
past years are used to determine the amount of working capital
n eed.
In the thesis, net working capital is calculated for
the full capacity utilization ratio. In other words, 
considering cash-goods-cash flow, net working capital is 
determined by subtracting current liabilities from gross 
working capital (current assets). For example; raw material 
which is an item of working capital is not considered if the 
duration of payment is longer than the duration of
cash-goods-cash flow.
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Working capital for the project and operating plant is 
compared both in net values. An important point about the 
working capital need of the plant is current liabilities, that 
should be excluded from current assets, such that only the 
items related with the operating expenses should be 
considered. The other current liabilities like taxes payable, 
interests payable should not be subtracted from current 
assets.
4.1.3 OPERATING PERIOD EXPENSES
Operating period is the economic life of the plant 
that will continue the production of goods. This period 
begins by the ending of the investment period of the project.
To decide to invest on a project or not, the cost of 
investment and revenues and utilities from this investment 
should be known. For this reason, total investment cost, 
operating period expenses and income should be determined.
In project afipraisal, operating period expenses are 
defined as the total expenses of the goods produced in the 
plant. This amount does not include the cost of fixed assets 
directly, but, expenses for acqusition of fixed assets are 
included as depreciation in the following years.
By the determination of operating period expenses
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(operatifig expenses), unit production cost and unit sale cost 
can be calculated. Also by using operating expenses and 
incomes, gross profit of the plant at various capacity 
utilization ratios are found. (5)
4.1.3.1 Relation Between Operating Expeneee and Capacity
utilization Ratio (CUR) (5)
Operating expenses are calculated for the plant for 
100 % CUR, But, The expenses are not directly proportional 
with CUR of the plant; such that when CUR is 00 the
operating expenses will not reduce upto 80 % of the full 
capacity operating expenses. Inclination of the expenses due 
to different CUR values will be deterministic in this case. 
Operating expenses can be classified in 3 groups according to 
their inclination,
i) F i x e d , 
i i ) Variable, 
i i i ) Semi“Var i ak)le .
Fixed expenses are constant for the plant whatever the 
CUR is. Depreciation is an example for fixed expenses.
Variable expenses are directly proportional with the 
CUR of the plant, that means, if the CUR is increased by a 
definite percent, than variable expenses will increase by the
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same percent, too. Raw, auxiliary and operating materials are
variable expenses.
Semi-variable expenses change by the change in CUR, 
but there is not any directly proportion between these 
changes. Semi-variable expenses can be expressed by giving 
fixed and variable portions of the expense. Variable portion 
of the expense will change by the change in CUR, where fixed 
portion stays constant. Fuel oil, electricity, water, 
labor-personnel, repairanсe, general expenses and
contingencies are semi-variable kind of expenses.
A schedule can be derived for operating period 
expenses. It is given in Table 4.3.
1- Raw Material:
The material that enters directly to the production 
process with changes in shape and composition is called raw 
material. The expense for raw material should also include 
freight, insurance and loading expenses.
2- Auxiliary Material:
The material that is used to give servicabi1ity and 
strength, to accelerate chemical process is called auxiliary 
material. Auxiliary materials can enter to the composition of
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the product .
In calculation of the amounts of the raw and auxiliary 
materials, material balance is used. It is the balance of 
inputs and outputs consediring the gains and losses.
3- Operating Material:
Operating material does not enter the composition of 
the ptoduct but provides the continuity of the production in 
the plant. Oil for machinery, packaging materials, etc. are
operating materials.
4- Fuel. e 1ectricity___and water are all used for the
production
5- Labor-Personnel.Expenses :
This item plays an important role in operating 
expenses. Net wages of labor-personnel, taxes, bonus, 
accomodation, health, clothing, nutrition expenses should all
be included in this item.
6- Running Royalty:
Licence expense can be included into total fixed 
investment cost or operating period expenses depending on the
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time of expenditure. Taxes of licence should not be forgotten
in calculations.
7“ Maintanence and Rep a ir:
To provide continuous production and to increase the 
capacity utilization ratio to an optimal value, periodical 
maintanence and repair is needed for the machinery and
equ i pment.
The amounts for the maintanence and repair expenses 
can be found either from the similar plants or by taking 
2.5-7.5 % of the the fixed investment cost.
8~ Ge n e ra  1_JEXtieQSes_;
This item includes;
a)Rents,
b)Insurance of inventory,
c)Taxes,
d) Managerial expenses,
e) Transportation, communication, i11imunation, training
expenses,
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9~ QQP t.i ncjenc i es_:.
To eliminate some forecasting errors 2-5 % of total 
expenses upto this item is added to operating period expenses.
10“ ETodyctipn Cost:
The summation of expenses upto this point is called 
production cost. By dividing production cost to total amount 
of products, unit production cost is determined.
11- Operating Expenses:
When sale expenses are added to production cost, 
operating expenses are found. These sale expenses include 
marketing, distribution, advertising, packaging, insurance 
expenses. By dividing the total operating expenses to the 
total amount of products, unit operating expense is
determined
4.1.3.2 Relation Between Interest and Operating Period 
Expenses
Interests paid is excluded from the annual operating 
expenses, but included in cash flow statement and in cost of 
goods sold which is an item in proforma income statement. As 
the interests paid are written as expense directly in cash
61
flow statement, they can still be considered as part of the 
cost of investment providing no change in the profitability of
the investment.
4.1.3.3 Depreciation
Depreciation is an expense in cost of goods sold. 
Depreciation is a value corresponding to decrease in value of 
fixed assets excluding land in the plant because of warning
d own.
The fact in depreciation is to seperate a definite 
amount of profit to replace the depreciated assets with the 
new ones at the end of the economic lives. But, the economic 
life of the asset should be more than one year to depreciate.
Although there is not any cash outflow for 
depreciation, it is shown as an expense in cost of goods sold 
table in project appraisal studies. So, this item is a source 
to finance the repayment of the credit.
The difference between operating expenses and cost of 
goods sold is depreciation explained above, interest payments 
and inventory difference.
Although depreciation is given in this part of the 
study, cost of goods sold will be explained in the Financial 
Evaluation part.
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4.1.3.3.1 Weighted Average Depreciation Rate
In project appraisal studies, to find the depreciation 
of the assets for the following years, a method called 
"Weighted Average Depretiation Rate" (WADR) is used. This 
method is valuable because of having too much items of 
expenses in an investment and unknown depreciation rates of 
some of these i terns.
The procedure of the calculation of the WADR is as
follows;
i) Cost of important investment items are multiplied by their 
depreciation rates. The summation of these products is 
divided to the summation of the corresponding investment 
items. The ratio found is called WADR.
ii) Fixed investment cost excluding cost of land is multiplied 
by WADR. This amount is the annual depreciation amount which 
will be included in the cost of goods sold.
iii) 1/WADR gives the period of depreciation.
By this calculation, it is assummed that the items 
with unknown depreciation rates depreciate with WADR. These 
depreciation rates which are defined in tax laws are only used 
in project appraisal studies as they are not exact values. 
After the start-up of the plant these values will not be
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valid. (3)
4.1.3.4 Assumptions About Operating Period Expenses (3)
The following are the main assumptions made for the 
calculations of the operating period expenses in the project
appraisal studies:
a) All the produced goods will be sold.
b) Market and firm conditions stay constant or change parallel 
to each other.
c) After a few years from the beginning of the production 
period, the plant will have full capacity utilization 
cont i nuous1y .
d) The production process and the product should not be 
old-fashioned before the economic life of the plant.
4.1.4 OPERATING INCOME
After the calculation of the annual expenses table, a 
similar schedule is used for the operating income for the 
following years. Operating revenues will be equal to the 
product of the sales volume and unit price. As CUR in 
economical evaluation is determined according to the demand 
for the product, our assumption that the sales volume is equal 
to the produced volume will hold true. So, operating revenues
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will be the product of the produced volume and the unit price 
of the product.
In the plant, there can be production of more than one 
kind of goods. In this case, summation of revenues from the 
sale of each good will be the operating income.
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4.2 ECONOMICAL EVALUATION
The purpose of the marketing studies for the projects 
is to analyse the characteristics and the composition of the 
actual and potential demand and supply conditions of the 
products that are going to be produced (or are being produced) 
by the realization of the project. By this study, the size of 
the market demand and its components are worked on, and a 
result whether the project outputs are saleable or not and the 
degree of their marketability are determined.
In order to realize this aim the subjects on which 
brief informations are given below are studied on, by the 
evaluator.
1) Market Definition
The sector in the market to which the product belongs 
is defined taking in consideration the definitions of the 
Central Planning Organization. The general structure and the 
specific properties and the incentive conditions of this
sector are analysed.
Incentive document of the firm showing the exemption 
from customs and duties, investment allowances and tax 
exemptions are also investigated.
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2) P r o d u c t  D e f i n i t i o n
The kind of the product, brand names, standards and 
specifications of the goods to be produced are given. The 
market and properties of the supplementary and complementary
goods are also worked on.
3) Supply Conditions
The names and the production capacity of the firms 
which are already producing the product and the supplementary 
products are given, and the recent capacity utilization ratios 
of these firms are examined. Statistics concerning total 
production, inventory stocks, exports and imports are gathered 
for the past 5-10 years.
Production capacities and start-up dates of other 
investment projects that are in implementation stage are also
i nvesti gated.
4) Demand Analysis
In order to make predictions regarding the demand of 
the project outputs the past data on consumption level and 
export volumes are provided in addition to the data on 
production capacity, sales, inventory, stocks and imported
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amounts of the product. These data are appraised by using 
average annual increase rates or indexes. If the product is 
subject to foreign trade the foreign market is also analysed, 
taking in consideration the export possibilities. These past 
data together with the prices of the products, government 
import and export policies, consumer preference and attitudes 
towards the products of the project are used in demand 
projections.
Several projection techniques are utilized in 
estimating the size of the demand for project outputs. These 
include regression analysis, marketing research, input-output 
analysis, international comparisons, and trend analysis.
5) Comparison of Supply and Demand Projections
Comparing total future supply and demand projections, 
economic capacity utilization ratios for the market to which
the product belongs are predicted,
6) Input Market and Prices
The evaluator also collects data on the major project 
inputs, concerning the domestic production capacity and supply 
conditions (how and where they can be provided), prices, 
export and import conditions.
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7 ) P r o d u c t  Prices
The product prices are determined by taking into 
consideration the market conditions and the technical 
characteristics of the project.
If the project is yet in investment stage then the 
market conditions, domestic and foreign prices of the product, 
the prices of the major supplementary and complementary 
products, taxes, duties and subsidies regarding the product 
are examined in order to determine the price of the project
output.
On the other hand if the project appraised is in
operation stage already and if the product is normally being 
sold at that price, besides the factors stated above the 
current sales price becomes the major determinant in 
determinig the price of the project output.
8) Sales and Competition Posibil i ties of the Fi_rrn
The specific advantages of the project company 
regarding the sales, transfer, input supply etc. conditions 
are analysed. In case of export possibilities, prospective 
export markets, competitive exporting countries, government 
export policies are investigated also.
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9) Prediction of the Economic Capacity Utilization Ratio for the 
Pro.iect Output
After analysing the conditions of the market and the 
specifications of the project in detail the evaluator states 
economical capacity utilization ratios, i.e. the market share
for the project output.
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4.3 FINANCIAL EVALUATION
The next and most important step after technical and 
economical evaluations is financial evaluation.
In financial evaluation, the financial profitability 
of the investment is found depending on the chosen criteria 
which is mainly debt service ratio for this thesis.
Medium and long-term debts and their interests should 
be repaid by the funds that will be generated by the plant in 
the future. So the evaluation of the financial positions and 
funds of the firm for the following years gain importance in 
the case of financing by medium and long-term debts. This 
study is called ’financial evaluation’ in project appraisal. 
It is necessary to define the financial requirements of a 
project at the capital investment and operational stages. 
This study should cover a period of time, and be reflected in 
a cash-flow analysis. Unless both these estimates are 
available and resource availability adequately covers the 
requirements of funds both in terms of initial capital 
investment need and working capital need over a period of 
time, it would not be prudent to proceed to the stage of 
project implementation. These are innumerable instances of 
projects that ran into serious financing problems because of
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inadequate estimates of fund requirements at the initial 
investment or operational stages, because investment and 
production costs were underestimated, or sales and income were 
overestimated. (2)
Bad financial evaluation in project appraisal studies 
will clog the progress of the project at a crucial stage of 
project implementation or at the time of repayment of the debt 
supplied from financial institutions.
The results of technical and economical analyses, 
documents of the company, balance-sheet and income statement 
are used for the financial analysis of the project.
In this study, financial evaluation is done by using
three different tables;
a) Total Financial Needs and Sources Table,
b) Proforma Income Statement,
c) Proforma Cash-flow Statement
4.3.1 TOTAL FINANCIAL NEEDS AND SOURCES TABLE
The total financial needs and sources of the project 
is formulated by taking into consideration the total financial 
need that is required to complete the investment and to 
start-up the operation and the sources that are determined as 
to satisfy this need completely. (10)
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The main difference between the total financial needs 
and sources table and the other financial statements is the 
presence of the detailed explanation of the needs and sources 
in the table.
In some cases, especially in the projects that are in 
operating stage, the necessary postponements and rescheduling 
of existing loans take place in this financial plan when 
requi red.
The schedule given in Table 4.4 is helpful in the 
explanation of the sources and the needs.
4.3.1.1 Total Financial Need
The basic items of this part are the cost of fixed 
investment and working capital requirement and they are taken 
from the technical appraisal report. Estimates for the price 
increases in the investment period are made by taking the 
implementation stage into consideration. The interest 
expenses during the investment period are added to the total 
financial need. If the firm is already in operation and has 
reevaluated its assets this amount is also shown.
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4.3.1.2 Total Financial Sources
A . O w ner’s Equity
Here, the existing equity capital of the firm is taken 
as a source and the amount of proposed capital expansion is 
stated if there is any. While determining the amount of 
equity capital the criteria stated in the annual work 
programmes related to equity / (debt+equity) ratio are taken
into consideration.
The other sources such as profit, depreciation, 
provisions and the reevaluated amount of equity capital are
also specified,
B. Loans
The existing outstanding short-term, medium and long­
term loans of the company, and their sources are stated. If 
there exists any arrears related to these loans, they are 
clerified, too. Considering the total financial need, owner’s 
equity and the existing loans, the financial sources are 
proposed in the form of investment and/or working capital 
loans, so as to satisfy the financial need of the project 
completely.
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4.3.2 PROFORMA CASH-FLOW STATEMENT
It is not sufficient to find sources of finance; the 
"timing of inflow of funds (from financial resources and sales 
revenues) must also be syncronized with the outflow of 
investment expenditures, production costs and other 
expenditures. If this is not done, significant losses of 
revenue in terms of interest (as a result of idle funds) or
delays in project implementation (as a result of financial 
bottlenecks) may ensue. Therefore it is necessary to prepare 
a cash-flow table showing the inflow and outflow of 
finance. (2)
In proforma cash-flow statement, annual cash inflows 
and outflows for the following years are compared. The theory 
of the proforma cash-flow statement is based on the 
anticipated receipt of cash at a certain time and the 
predicted outflow of cash at other times. Since the cash flow 
statement deals only cash transactions, non- cash items such 
as depreciation, bad debts write-offs, intengables, etc will 
not appear on it.
Proforma cash-flow statement must ensure that cash 
inflow from sales revenues will be adequate to cover the 
production costs and all financial commitments, such as debt 
service charges, taxes and payments of projected dividends.
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This aspect is particularly significant in the early years of 
operation when output is considerably under full capacity and 
the burden of debt service is conversely the highest. For 
example in the case of supplier credits, the loan has to be 
repaid usually in 5-8 years in equal installments of principal 
plus interest, (2)
In project appraisal, especially by financial 
institutions, proforma cash-flow statenient schedule given in 
Table 4.5 can be used. Debt service ratio (DSR), the most 
important decision criterion for crediting a firm is found at 
the end of this statement. The items in the statement are as 
fol1o w s :
4.3.2.1 Cash Inflow
1■Net Opera t ing Incpme
Q  p er  e t i n c) I n c p ni e :
Considering CURs, export sales and domestic sales for
f o l l o w i n g  year®, fnfal o n © r « t i n g  in oo me 1« found, Th©
important point is that the sale prices must be taken into
consideration according to domestic sale or export. Tax
exceptation for exportation is an incentive for exporting.
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Inventory Change:
Depending on the inventory calculations in working 
capitals for the following years, the inventory changes are 
found.
Consumer Dependable Goods:
It shows the sales for account and is found from 
working capital tables.The sale prices are used for these
calculations.
2.Recovarable Value Added Tax (VAT)
This item is an incentive for investments in Türkiye. 
The VAT paid for the fixed assets of the investments are 
recovered by the VAT of income during the operating period.
4.3.2.2 Cash Outflow
1.Operating Period Investment Expenditure
The need for working capital because of increase in 
CUR for the years are calculated at this step. Also the fixed 
investments in oprating period are shown here.
77
2.Net Operating Expenses
Operating Expenses:
The operating expenses found for full capacity 
utilization of the plant at technical evaluation are 
calculated for the CUR of the years depending on the fixed and
variable ratios.
Inventory Change and Consumer Depandable Goods:
The cost of the items are found for CUR values of the
years by using working capital tables.
3.Forced Payments:
Some forced payments must be paid because of the funds 
realized by the plant in operating period. Withholding tax, 
dividend and bonus are calculated in proforma income
statement.
4,3.3 PROFORMA INCOME STATEMENT
This statement is used to compute the net income or 
deficit of the project year by year in the operating period. 
It differs from the proforma cash-flow statement as much as it 
follows the accured concept: Revenues are associated with the
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costs that were needed to achieve the revenues during the 
period under consideration. To keep the example simple; 
changes in inventories of raw materials, work-in process and 
final goods are assumed to be zero. (2)
Proforma income statement serves as a link with 
proforma cash-flow statement by some items derived from the 
proforma income statement and inserted to proforma cash-flow 
statement. Withholding tax and dividend are examples for this
c ase. (2)
The schedule in Table 4.6 is proforma income statement
table.
1- Operating Income
By subtracting inventory from the production amount, 
sales volume is found. Total revenues from sales and others 
like incentives about exportation form operating income.
2- Cost of Goods Sold
Cost of Goods Sold is found in the cost table (Table
4.7)
3- Tax Loss Carry-Forward
If the firm had a loss at the preceding years, this
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amount of loss is tax deductable, so, it is deducted from the
profit in tax calculations.
4·- Tax Benefit For Exportatii:)n
A definite amount of exportation is tax deductable,
5- Investment Tax Credit and Other Reduction
This subject is another incentive of Turkish
Government, A definite amount of investment is tax
deductable.
4.3.4 BREAK-EVEN ANALYSIS
As mentioned before, break-even analysis is necessary 
for project appraisal under uncertainty. In this study 
break-even analysis will be done using production costs and
cost of goods sold.
The schedule for break-even analysis is as follows:
00
Total Operating Income 
Total Operating Cost 
Total Fixed Cost 
Total Variable Cost 
Annual Depreciation Amount; 
Annual Interest Expenses :
Break-Even Point Sales Proceeds 
Over Total Operating Expenses
Fixed Cost
(1 - Variable cost )
Sales Proceeds
ВЕР CUR
ВЕР Sales Proceeds
Total Sales Proceeds
ВЕР Sales Proceeds Over 
Cost Of Goods Sold 
(Depreciation is excluded)
Fixed Cost + A v . Interest Cost 
(1 - Variable cost )
Sales Proceeds
ВЕР CUR
ВЕР Sales Proceeds
Total Sales Proceeds
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ВЕР Sales Proceeds Over = 
Cost Of Goods Sold 
(Depreciation is included)
Fixed Cost+Av.Int.Cost+Deprec, 
(1 - Variable cost )
Sales Proceeds
ВЕР CUR
ВЕР Sales Proceeds
Total Sales Proceeds
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5. APPLICATION
5.1. TECHNICAL EVALUATION
5.1.1 INTRODUCTION
The firm is operating in manufacturing industry in 
investment goods sector. This sector is considered to be the 
promoter sector in Turkey. Paid in capital of the firm is TL 
30,000,000,000. The firm produces ball-bearings and the 
current capacity of the plant is 10,800,000 units/year. After 
the implementation of the expansion investment the capacity 
will reach to 14,800,000 units/year. The implementation 
period of the investment is 3 months and will end at the end 
of 1991. The financial need, income and expenses of this 
additional 4,000,000 units/year are calculated in the thesis. 
The cost of machinery and equipment which is proposed to be 
financed by the financial institution is DM 4,835,000 and will 
be imported from Germany.
5.1 .1 .1 Location
The location of the plant is on the highway between 
Ankara and Polatli and covers an area of 171,000 m ^ . Although 
the location of the plant is in a rural area, the
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transportation is not a serious problem because of the nearby 
highway. Labor and personnel are carried from either Ankara 
or Polatli. Other facilities and services are also obtained
from Ankara and Polatli.
The closed area built on the site is 26,000 m ^ . The 
investments will also be realised in this already existing
closed area.
5.1.1.2 Technical Production Capacity and Capacity Utilization
Ratio
The current capacity of the plant is 10.800.000 
units/year working 3 shifts/day and 330 days/year. The CUR of
1990 had been 89 %.
After the implementation of the new project, the 
capacity will raise to 14,800,000 units/year. The projected 
production and CUR of the plant for the following years are
given in Table 5.1.
5.1.1.3 Production Process and Material Balance
The inner and outer rings of the bearings are produced 
from steel rods in small size bearings and from steel pipes in
big size bearings.
The incoming raw materials are transferred to cutting
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process after the acceptance tests. They are first cut, then 
their appropriate sizes are given by lathe ofieration and sent 
to the heat treatment unit to get hardened and tempered in 
heat treatment furnaces. The steel used in the production of 
ball bearings is DIN100Cr6 steel. The grinding operation is 
applied to all inner, outer and side surfaces of the rings. 
Finally, by the very fine grinding operation which is called 
superfinishing operation, ttie rings have their final 
tolerances.
The steel sheet used in the cap and shell productions 
is tested, cut out, then formed in punch presses. After 
clearing operat.ion they ¿ire sent to assembly line.
The outer and inner rings, balls which are imported 
from Japan and shells are assembled together in the assembly 
line. The bearings are then measured, examined and lubricated 
and if they are the capped types, the caps are put on them. 
Finally, all tiie bearings are packaged and sent to the product 
storage area.
The scheme given in Figure II is the flow diagram and 
the material balance of the production process of the ball
bearings.
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5.1.1.4 Current Stage of the Investment And Implementation
Plan:
The expansion investment will be realised by the end
of 1991 .
5.1.2 TOTAL INVESTMENT COST
5.1.2.1 Fixed Investment Cost
5.1.2.1 . 1 Land
The expansion investment will be realised at- the 
existing plant. Thus, there is no land acquisition for the
plant.
5.1.2.1.2 Fixed Plant Investment
1 - Project, and Studies:,
A total amount of TL 250 million is estimated for the
project and the studies,
2- Technical Aid ._and. Lioeiioe ;
Supervisors of the vendor companies will train the 
workers of the company for the new machinery during the 
installation and start-up activities. The cost of training is 
included in the cost of machinery and equipment.
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3- Construction:
As the new machinery will be erected in the existing 
plant, no additional construction is needed. But TL 100 
million for the foundation of Heat Treatment Unit and TL 200 
million for the channels of additional washing stations is
estimated in the project.
4“ Macfiinery and Equ i pment_:
The machinery and equipment to be supplied from the
domestic market are as follows:
1-Manufacturing of various loading and
unloading facilities to improve the
material flow system......................... TL 350,000,000
2-Manufacturing of conveyers for assembly
and final control lines..................... TL 150,000,000
3-Conservation Unit.............................TL 130,000,000
4-Additiona1 washing stations to improve
the quality of the products.................TL 200,000,000
5-Cooling water, bus-bur system, pumps etc
for the automation line........................ TL 170,000,000
TOTAL..................................TL 1 , 000,000,000
8 7
The list of machinery and equipment to be imported, 
their FOB prices, original supplier countries and prices in TL 
are given below:
Original Price
Machinery & Equipment FOB Country (1000 T L )
1-TOYO CNC Grinding 360,000,000 JY Japan 13,068,000
Machine (6)
2-KOYO Horizontal 134,000,000 JY Japan 4,862,200
Grinding Machinée 1)
3-SHINBAN Turning 158,000,000 JY Japan 5,735,400
Line (1 )
4-DAIWA Measuring 42,000,000 JY Japan 1,524,600
System (1 )
5-KVOEI Cold Pressing 34,840,000 JY Japan 1,264,692
Mach i ne (1)
6-Washing Machine (1) 198,000,000 Lir.Italy
7-Automation System 942,800,000 Lir.Italy
8-MORI-SEIKI CNC 139,308,000 JY Japan
762,379 
3,630,157 
5,056,880
Turning Machine (4)
9-MORI-SEIKI CNC 113,630,000 JY Japan 4,124,769
Turning Machine (5)
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10-FMB b a r  L o a d e r 1 4 1 , 3 6 0  DM Germany 4 0 6 , 9 2 5
11-FMB Bar Loading 292,960 DM Germany 843,326
System (2)
12-Full Automatic 618,480 DM Germany 1,780,381
Microfinish Machine(2)
13-Full Automatic 403,230 DM Germany 1,160,754
Microfinish Machine(l)
14-Measuring Equipment 732,200,000 Lir.Italy 2,819,262
(Various)
15-Cooling 1iquid 10,000,000 BFr Belgium 1,404,100
Filtration System!1)
16-Fleat Treatment Unit( 1 ) 4,385,000 DM Germany 12,622,836
17-Grinding Machine (1) 798,000 US $ USA 3,879,900
18-Assembly Lines 8,387,700 AUS Austria 3,447,261
TOTAL 981,778,000 JY 68,395,822
1,874,000,000 Li rets
5,841,030 DM
10,000,000 BFr
798,000 US$
8,387,700 AUS
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TL 4862.03 1 BFr = TL 140.41
TL 2878.64 100 L = TL 385.04
TL 36.30 1 AUS = TL 410.99
(30.09.1991)
5- Fre i gh t_ _and . Xnsy^^nce
For the machinery and equipment to be imported from 
Japan and USA the cost is taken as 8 % of the FOB price. For 
the machines to be imported from European Countries and 
transported by trucks, the cost is taken as 3 % of the FOT 
(free on truck) price. Total estimated cost is TL
4,027,797,000.
Local Freight:
2  % o f  the total cost of machinery and equipment is 
calculated as TL 1,367,916,000.
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6- Importation and Customs Expepsg^ (1Q Q Q Tk.ü. 
1- FOB Price of Mach.& Equip.
2- Freight & Insurance
3- GIF Price of Mach.& Equip,
4- Other Expenses
5- Incentive Fund For Investments
68,395,822 
4,027,797 
72,423,619 
2,172,709 
3,621,181
and Export
Importation & Custom Expenses ; 5,793,890
7- Instal latí o n :
An expenditure of TL 1,200,000,000 has been estimated 
for the installation activities. The places for the machines 
are ready in the factory building, so that there will not be 
too much work to do. The members of the seller companies will 
supervise the installation of the m a hiñes.
8- Vehicles and F ixtu_rgsi.
There are no vehicles and fixtures in the scope of the
project.
9- Start-Up:
For the trial-run operation, expenses are calculated
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assuming one month of trial run by 30 % CUR. The products 
obtained in this period will not be sold. Under this 
assumption TL 1,000,000,000 is estimated for start-up
expenses
10- General Expenses:
TL 2,000,000,000 is assumed for the miscellaneous
expenses.
1 1 “ Contingencies
Physical contingencies is estimated to be 2 ^ of the
local expenses of the fixed capital expenses.
Price escalation until 31.December.1991 is calculated 
to be TL 944,470,000. For this calculation, 70 % increase in
prices has been assumed for the year 1991.
Currency Exchange for the foreign expenses of the 
investment cost is estimated to be TL 3,300,157,000, assuming 
3 % monthly increase in currency.
Total investment cost of the project is given in Table
5.2.
92
5,1.2.2 Working Capital
Larger amounts of inventories of raw, auxiliary and 
operating materials are needed since they are imported. Thus, 
the average inventory periods increase; It is estimated 3 
months for raw and auxiliary materials and 2 months for 
operating materials.
The purchasing of materials are for cash where as the
sales are on account.
Considering these points. Working Capital Requirement 
of the project at full capacity utilization is shown in Table 
5.3. Also annual working capital needs according to the CUR
values are given.
Annual operating expenses and operating income at full 
capacity of production tables are given in Table 5.4 and 5.5,
respectively.
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5.2 ECONOMICAL EVALUATION
1-Market Definition
Bearing manufacturing is considered in the investment 
goods industry. Furthermore, it belongs to auto industry and 
metal goods sector as subsectors of the investment goods
i ndustry
Investment goods sector is considered to be the 
promoter sector. It starts as assembling and later develops 
into a highly domestically sup[)lied elaborate sector. Bearing 
manufacturing is oriented to investment goods and totally 
regarded as an import-substitution sector. For this reason, 
this sector is particularly promoted by the state, the tax 
rates for import products being as high as 35-40 % .
For 1990, the distribution of the products according 
to the sectors is given in Table 5.6. Renewals industry in 
the table includes all kinds of demand created by general
repair and maintanence.
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2:iP roduc t r)e f i n i t i on
The products of the project are ball bearings which 
are used for the bearing of rotating elements of the machines 
like shafts and spendles. Bearings have several functions 
such as decreasing friction, carrying load, minimizing the 
losses at power transmissions, etc.
The product of the project are the radial ball 
bearings of a single piece which is not seperated into parts 
during operation. Bearings with single row of balls, with 
movable double rows of balls and special kinds of automative 
industry bearings are types of the product.
In the existing production, the size of the bearings 
vary from a minimum of 10 mm of inner diameter to a maximum of 
250 mm of outer diameter. The products of the expansion 
project are also the normal size bearings.
3-Supply Conditions
The firm started operating in December 1986. Being 
still the only factory of this sector, its production is given
in Table 5.7 as Turkish production
It is expected that in the future rolled and pointed 
bearings will be imported, but the ball bearings will be
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supplied by the production of the company.
Table 5.8 shows the supply and export projections of 
the firm for the following years. Because of the overpriced 
domestic market, the export will reduce in the future.
4-Demand._ A0 31 ys i s
Considering the yearly growth rate of the investment 
goods industry as 11.2 % and of the automative sector as 13 % 
and assuming some part of the demand will be supplied by 
import goods, the increase in demand for bearings is estimated 
as 10 %. The projected figures are in Table 5.9.
5-Comparison of Supply and Demand Projections 
Supply and demand of ball bearings for the following 
years are given in Table 5.10. Total production of the firm 
is given as domestic supply in the table. (12)
6-Input Market and Prices
The raw materials of the project are steel rods, 
pipes, sheet and balls. These materials are all imported 
except stell rods. The steel rods are obtained from domestic
steel production plant.
The materials, the countries they are imported and
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unit prices are given below:
Materials Country Un i t
Steel Pipe Germany 2541
Rod (Import) Sweden 2541
Steel Sheet Germany 1 323
Bal 1 Japan 7396
The other raw, auxiliary and operating materials are 
discussed in Technical Evaluation part.
7-Product Prices
In domestic market average price per unit is TL 
17,000. Domestic pricing is done on cost plus profit basis. 
This is performed flexibly considering the competitive prices.
On the other hand it is DM 4.00 and US $ 2.25 per unit 
in foreign market. Pricing on the foreign market is based on 
consideration about quato systems, custom duties and potential 
risks of the countries.
8-Sales and Competiti on.Possibil i ti es of the Firm
Marketing strategies:
In domestic market, the main strategy of the company 
is to minimize import. The import of unqualified products are
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inhibited by Turkish Standards Institute. The company has a 
well organised marketing subsidy with 350 branches. The firm 
emphasize quality as a strategy.
Export Potential:
The world market is continuously growing. In spite of 
the Middle East Countries, EC market is recognizing Turkey as 
the most preferenced country. Furthermore, USA is not 
applying antidumping duties against Turkey. These factors 
give internationally favoured status to Turkey.
Market capacity:
A new company is not expected in medium-term because 
of the costly investment requirements. The only competitor is 
foreign firms. However, there is 35-40 % taxes for import
ma rket and exempted import is negligible.
t-1 Qil-.Qf-- Th.e.Ecotiom.i.cСарае i ty__Ut i 1 i zat i on
Ratios For the Proj§ . Qt Q u t p u t
The expected domestic sale, export and CUR of the 
project for the following years are shown in Table 5.11.
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5.3 FINANCIAL EVALUATION
5.3.1 TOTAL FINANCIAL NEEDS AND SOURCES
Total financial need is the cumulative of fixed 
investment cost and working capital requirement. Price 
escalations and currency exchanges of these values are
calculated using 70 % for annual price escalation rate and 3 % 
monthly increase in the currency.
I tern of "Interest Expenses" shows the amouht of 
interest payment at the investment period.
Some of the machinery and equipment will be imported 
from Germany by the loan supplied by the financial
institution. The other expenditures are covered by company 
funds and increase in capital.
The total financial needs and sources of the project 
and breakdown by years are given in Table 5.12.
5.3.2 PROFORMA INCOME STATEMENT
Operating Incomes for the years are calculated 
considering domestic sales and export. Income of 1992 includes 
SUSP (Source Usage Support Prim).
Calculation of SUSP:
SUSP is an incentive of Turkish Government. 33 % o f
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the equity part of the fixed irivestnient expenditures including 
the price escalations and currency exchanges are repaid to the
i nvestor.
COGS Table is calculated in Table 5.14.
The rates of tax benefit for exportation and 
investment tax credit are 8 % and 100 % , respectively.
Dividend:
20 % of the paid- 1n-capital should be given as 
dividend every year. But this amount should be within the 
limits of 50 to 75 % o f  the net income of the corresponding 
year. Proforma Income Statement is given in Table 5.15.
5.3.3 PROFORMA CASH-FLOW STATEMENT
5.3.3.1 Cash Inflow
In proforma Cash Flow Statement the dates of cash
inflows and outflows are important
In calculation of net operating income, the amounts of 
domestic sale and export found in economical evaluation are 
used. Also differences in inventory and consumer depandable 
goods because of increase in CUR are considered.
5.3.3.2 Cash Outflow
Operating Period Investment expenditure is the
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additional working capital needed due to the increase in CUR.
In calculation of net operating expenses, inventory 
differences and consumer depandable goods are considered using
the operating cost of production,
Forced Paymen_tsj_
As the cash outflows for the withholding tax and 
dividend of one year is in the following year, the values 
found in Proforma Income Statement are shifted one year 
forward in Proforma Cash Flow Statement.
I pan Repavmentsj.
The payments of interests and principal are calculated 
in the repayment plan (Table 5.16).
Debt SerV i c e . i . o  DSRj_
A DSR Value which is exactly equals to one means that 
the plant is just in break-even in repaying the loan back. As 
the DSR increases, the credibility of the firm increases.
Proforma Cash Flow Statement is given in Table 5.17.
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BREAK EVEN ANALYSIS
R = Total Operating Income 
TC = Total Operating Cost 
FC = Total Fixed Cost 
VC = Total Variable Cost 
D = Annual Depreciation Amount 
I = Annual Interest Expenses
75,398,214 
29,724,167 
1,581,291 
27,629,040 
22,941,785 
7,282,504
ВЕР Sales Proceeds = FC/(l-VC/R) 2,495,888
ВЕР CUR = (ВЕР Sales Proceeds)/R 3.319i
ВЕР Sales Proceeds =(FC+I)/(1-VC/R) = 13,990,493
Over COGS (Without Depreciation)
ВЕР CUR - (ВЕР Sales Proceeds)/R 18.56%
ВЕР Sales Proceeds =(FC+I+D)/(1-VC/R)= 50,201,494 
Over COGS (With Depreciation)
ВЕР CUR = (ВЕР Sales Proceeds)/R 66,58%
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5.4 CONCLUSION
High values of Debt Service Ratios and Cash 
Differences for the following years indicate that the firm is 
capable of generating cash to pay the loan back and to have
new investments.
Break-Even Point of capacity utilization ratio which 
is an uncertainity analysis is 18.56 % , including the interest 
expenses. A capacity utilization above that rate will 
generate net cash inflow. Thus, the capacity utilization 
ratios for the following years which are highly above ВЕР 
indicates high values of net cash inflow and lower risk.
In the thesis a semi-dynamic model is used: Price 
escalation is applied till to the end of the investment 
period. On the other hand, prices stay constant during the 
operating period. This shows the profit, cash flow and DSR of
the firm below the real values.
By the implementation of the project, import of Turkey 
will decrease and export will increase and has a contribution 
to the macro economy. Thus, this sector is promoted by
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Turkish Government,
No additional investment for bearing production plant 
is expected in medium-term in Turkey because of the high fixed 
capital need. Furthermore, existence of both export potential 
and an increasing demand in domestic market diminishes the 
systematic risk of the firm.
As a conclusion, it can be said that the reasons 
mentioned above implies that the project can be partly 
financed by medium-term loans.
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6. SOME C OMMENTS ON THE THESIS
The model of project appraisal developed in the thesis 
is to measure the capacity of the firm to pay the loans back 
by the cash generated at the plant. Thus, this model is most
su itable for the financial institutions that finance the
project partly or wholly. It can not be applied to the 
projects that are financed only by common equity; in this case 
investment profitability analysis should be used instead of 
financial profitability analysis.
The model is for medium or long-term loans. Since 
proforma cash-flow and proforma income statements are analysed 
in year-by-year basis, it can not be used when the project is 
financed by short-term loans.
Due to the semi-dynamic model, the real cash 
difference of the plant is underestimated. This implies that 
the model decreases both the risk due to the uncertainities in 
the future and the credit limit of the investor.
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In technical, economical and financial analyses, it is 
assumed that the existing laws, regulations and incentives 
will continue to exist in the following years. The project 
formulators and evaluators should be ready to environmental 
effects like political decisions that will distort the 
implementation of the project in future.
Projects can not be thought independent of the 
environment. Economical and political situations directly 
affect project evaluation as evaluative criteria change. 
Therefore project evaluation should be implemented by 
independent institutions which are away from political 
interests and capable of assessing economical situation 
objecti vely.
The evaluation in unstable economies requires concrete 
uncertainty analysis to identify risk factors. In fact in 
Turkey there exists uncertainities rather than measurable 
risks. The limited resources of the country should not be 
allocated to investments that are promising uncertain future.
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Project appraisal is meaningless if the project 
formulators are not capable of measuring the risks in the 
environment. The project appraisal formats should aim to 
measure the risks rather than trusting single numeric results. 
The limited resources of the country should be allocated after 
the evaluation of highly rational projects.
Project appraisal should be executed by an experienced 
team. Teams should be formed by the experts who have broad 
knowledge and information about the technical subjects and 
market structure of the sector. The appraisal of qualified 
experts will be more reliable than formated studies.
In project appraisal studies, a special effort should 
be performed to evaluate the market for the project. The 
future of the project can be estimated only by good market 
research. Marketing force of a company, which will implement 
the project, should be evaluated before giving final decision.
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Table 4.1 : Total Investment Cost & Annual Breakdown
YEARS CUMULATIVE 19.. 19. .
EXPENDITURE ITEMS TOTAL FOR. LOCAL FOREIGN LOCAL FOREIGN LOCAL
A. LAND
B. FIXED Pl.ANT INVESTMENT
1. Project & Studies
2. Technical Aid & Licence
3. Construction
4. Machinery & Equipment
5. Freight & Insurance
6.Importation & Customs Expense 
7.Installation 
8.Vehicles & Fixtures 
9.Start-up
10. General Expenses
11. Contingencies
TOTAL FIXED INVESTMENT COST
C. Working Capital Requirement
TOTAL INVESTMENT COST
D, Recoverable VAT
1 1 3
Table 4.2 Working Capital Requirement
ITEMS DURATION ANNUAL EXP. WORK.CAP.EXP
1. Raw Material
2. Auxiliary Material 
3.Operating Material
4. Finished Goods Inventory
5. Work-in Process Inventory
6. Fuel Stock
7. Consumer Dependable Goods
8. Cash Needed
TOTAL
I 1 A
Table 4.3 Annual Operating Expenses
At Full Capacity of Production
EXPENDITURE ITEMS AMOUNT PRICE TOT.AMOUNT FIX.(%)VAR,
A. Production Costs
1. Raw Materials
2. Auxiliary Materials 
3.Operating Materials
4. Electricity
5. Fuel Oil
6. Water
7. Personnel-Labor
8. Maintenance & Repair
9. General Expenses
10.Contingencies
TOTAL PRODUCTION COSTS
B. Sales Expenses
TOTAL OPERATING EXPENSES
Fixed Operating Expenses 
Variable Operating Expenses 
TOTAL PRODUCTION COSTS 
Fixed Production Costs 
Variable Production Costs
1 1
Table 4.4 Total Financial Needs and Sources, Breakdown By Years
Total Financial Need Tota 1 19 19
A. Land
B. Fixed Investment
C. Reevaluated Amount of Fixed Assets
D. Price Escalations
E. Interest Expenses
Total Fixed Investment Cost
F. Working Capital Requirement
G. Price Increases
Total Working Capital Requirement
TOTAL INVESTMENT COST 
(Total Financial Need)
Total Financial Sources
A. Owners Equity
1. Equity Capital
2. Equity Capital Expansion
3. Project Funds
4. Reevaluated Amount of Fixed Assets
B. Loans
1. Medium-Long Term Loans
-Outstand i ng 
-Arrears 
-Proposed Loans
2. Short-Term Loans 
TOTAL FINANCIAL SOURCES
1 1 6
Table 4.5 Proforma Cash Flow Statement
Items \ Years 19 19,
A. CASH INFLOW
1. Net Operating Income (a-b-c)
a. Operating Income 
-Domestic Sales 
-Export
-Tax Exceptasion For Export
b. Inventory Change
c. Consumer Depandable Goods
2. Recovarable VAT
B. CASH OUTFLOW
1. Operating Period Investment Expenditure
2. Net Operating Expenses (a-b-c)
a. Operating Expenses
b. Inventory Change
c. Consumer Dependable Goods
3. Forced Payments
a. Withholding Tax
b. Dividend
c . Bonus
4. Loan Repayments (a+b)
a. Interest
b. Principal
C. CASH DIFFERENCE (A-B)
D. DEBT SERVICE RATIO
(A-(B1+B2+B3))/(B4a+B4b(1-t))
E. GROSS CASH FLOW (A-B2)
1 1 7
Table 4.6 Proforma Income Statement
Items \ Years 19 19
1. Operating Income
2. Cost of Goods Sold
3. Earnings Before Taxes (1-2)
4. Tax Loss Carry-Forward
5. Tax Benefit For Exportation
6. Investment Tax Credit & Other Reduction
7. Category Corparation Tax is Assessed (3-(4+5+6))
8. Corparation Tax (7*3i49.22 )
9. Withholding Income Tax ( ( 5+6 )*9^10.5 )
10. Earnings After Tax (3-(8+9))
11. Tax Loss Carry-Forward
12. Legal Reserves ((3-11 )*^5)
13. Dividend (10-(11 + 12)*^i )
14. Dividends to Officials & Employees
15. Retained Earnings (10-(12+13+14))
1 1 8
Table 4.7 Cost Table
YEAR 19. . 19. . 19. .
CUR (%)
Total Production Cost 
Depreciation
Inventory Difference (-) 
Sales Expenses 
Interests
Cost of Goods Sold 
Sales Volume
Unit Cost of Goods Sold
1 19
Table 5.1 Capacity and Technical CUR of the Plant 
For The Following Years
Years 1 991 1 992 1993 1994
Capacity (1000 Units) 10,800 14,800 14,800 14,800
CUR ( % ) 80 85 95 100
Production (1000 Units) 8,640 12,580 14,060 14,800
1 20
Table 5.2 Total Investment Cost ( Annual Breandown (1000 II,!
YEARS 1 cumulative 31.12.1991
EXPENDITURE ITEHS TOTAL FOREIGN
1
LOCAL FOREIGN LOCAL
A. LAND
B. FIXED PLANT INVESTHENT
1.Project i Stuoies 250,000 250,000 250,000
E.Tecnnical Aid 4 Licence
3.Construction 300,000 300,000 300,000
A.Hacninery 4 Equipment j69,395,822 68,395,822 1,000,000 68,395,822 1,000,000
5.Freight 4 Insurance i5,395,/13 4,02/,/9/ 1,36/,916 4.02/,/9/ 1,36/,916
6.ImportationXCustoms E/,p, i
1
5,/93,890
j
5,/93,890
I
5,/93,890
T,Installation | 1,3/1,300 3/1,300 11300,OGO 3/1,300 1,000,000
8,Vehicles 4 Fixtures
9.Start-up 1,000,000 1,000,000 1,000,000
10,General Expenses 2 , 0 0 0 , 0 0 0 2 , 0 0 0 , 0 0 0 2,000,000
11.Contingencies 254,256 254,236 1 254,236
TOTAL FIXED INVESTHENT COST i 
_____________________ E
85 ,/60,96 1 /2,/94,919
1
i
12,965,042 /2,/94,919 12,966,042
C.forking Capital Requirement! 9,2/8,294
1
6,/95,232 2,483,052 6,/95,232 2,483,062
TOTAL INVESTHENI COST i95,039,255 /9,590,151 ¡15,449,104 i/9,590,151 15,449,104
I
0, Recoverable VAT |
-_______________ _^________L
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Table 5.3 Working Capital Requirement
(1000 TL )
ITEMS DURATION 
(Days)
ANNUAL
EXPENDITURES
WORKING CAP. 
EXPENDITURES
1.Raw Material 90 17,884,564 4,471,141
2.Auxiliary Material 90 1 , 208,150 302,038
3.Operating Material 60 1,180,521 196,754
4.Finished Goods Inventory 1 5 26,409,020 1 , 100,376
5.Work-in Process Inventory 10 17,725,572 492,377
6.Fuel Stock 30 98,800 8,233
7.Consumer Dependable Goods 30 26,859,020 2,238,252
8.Cash Needed 30 5,629,485 469,124
TOTAL 9,278,294
WORKING CAPITAL NEED
YEARS CUR (%)
WORKING 
CAP. NEED CUMULATIVE
1991 80 7,422,635 7,422,635
1992 85 463,915 7,886,550
1993 95 927,829 8,814,379
1994 100 463,915 9,278,294
1 995 100 - 9,278,294
1 2  2
Table 5.4 Annual O p e r a t i n g  Expenses
At Full C a p a c i t y  of P r o d uction (1000 TL.
EXPENDITURE ITEMS AMOUNT PRICE TOTAL AMOUNT FIX.(K)VAR,
A. Production Costs
1. Raw Materials
Pipe (Import)
Rod (Import)
Rod (Domestic)
Steel Slieet (Import) 
Ball (Import)
2. Auxiliary Materials
Plastic Shel1(Imp.) 
Steel Shell (Import) 
Rivet (Import) 
Segment (Import) 
Rubber Cap
3,Operating Materials
Saw (Import)
Tools (Import) 
Diamond (Import) 
Grinding Discsdmp.)
LubricantsiOi1(Imp.)
Others
4. Electricity
5. Fuel Oil
6. Water
7. Personnel-Labor
8. Maintenance * Repair
9. General Expenses 
10.Contingencies
1,680 ton 
17 ton 
246 ton 
218 ton 
185 ton
400.000 pieces
700.000 pieces 
5,000,000 pieces
150.000 pieces
500.000 pieces
100 pieces
3,500,000 KwH 
48 ton
7,315 TL/kg 
5,210 TL/kg 
3,000 TL/kg 
3,808 TL/kg 
21,290 TL/kg
330 TL/p 
962 TL/p 
5 TL/p 
485 Tl/P 
600 TL/p
205,212 TL/p
245 TL/KwH 
,850,000 TL/ton
17,884,564
12,289,200
88,570
738.000 
830,144
3,;'33,650
1,208,150
132.000 
673,400
30.000 
72,750
300,'luO
1,180,521
20,521
350.000
200.000 
2 1 0 , 0 0 0  
100 , 00 0  
300,000
0 100
857,500 5 95
98,800 50 50
4,011,670 25 75
425,000 25 75
225,000 70 30
517,815 5 95
100
TOTAL PRODUCTION COSTS 26,409,020
B. Sales Expenses 450,000 0 100
TOTAL OPERATING EXPENSES 26,859,020
TOTAL OPERATING EXPENSES :
Fixed Operating Expenses :
Variable Operating Expenses :
TOTAL PRODUCTION COSTS 
Fixed Production Costs :
Variable Production Costs :
2 6 .8 5 9 . 0 2 0
1.3 8 4 . 8 3 3
2 5.4 7 4 . 1 8 7
2 6.4 0 9 . 0 2 0
1.3 8 4 . 8 3 3
2 5.0 2 4 . 1 8 7
1 24
Table 5.5
OPERATING INCOME AT FULL CAPACITY (1000 TL)
Kind of Product Sales Volume Unit Price Total Amount
Domestic Market
Normal Size 
Bearing
3,600,000 17000 TL/Unit 61,200,000
Foreign Market 
Bearing
400,000
400,000
11527 TL/Unit 
1093.96 TL/Unit
4,610,800 
437,583
TOTAL 4,000,000 66,248,383
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Table 5.6 Percentage Distribution of Products
According to the Sectors
SECTOR PERCENT
Automat i ve 21
Electric Motors 1 2
Household Appliances 18
Energy Sector 1 9
Renewals 30
TOTAL 100
126
Table 5.7 Domestic Bearing Production
Years Production
(Units)
CUR (%)
1987 4,355,061 58
1 988 7,040,667 94
1989 9,659,196 92
1990 9,354,000 89
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Table 5.8 Supply and Export of the Firm (1000 units)
Years Supply Export
1 991 10,800 2,400
1 992 14,800 2 , 700
1993 14,800 2,700
1994 14,800 2,500
1 995 14,800 1 , 500
1 996 14,800 1 , 500
1997 14,800 1 , 500
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(1000 Units)
Table 5.9 Domestic Demand Projection of Ball Bearings
Years Demand
1991 17,901
1 992 19,691
1 993 21,660
1 994 23,826
1995 26,209
1996 28,830
1997 31,713
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Table 5.10 Domestic Supply and Demand of Ball Bearings
( 1000 Uni t s )
Years Supply (*) Demand
1 991 10,800 17,901
1992 14,800 19,691
1 993 14,800 21,660
1 994 14,800 23,826
1 995 14,800 26,209
1996 14,800 28,830
1 997 14,800 31,713
•I o n
Table 5.11 Expected Domestic Sales, Export And CUR of the 
Project For the Following Years (1000 Units)
Years Dorn. Sale Export Total CUR (%)
1992 2,6b6 / 14 3,400 85
1993 3,078 722 3,8U0 95
1994 3,320 680 4,000 100
1 995 3,600 400 4,000 100
1996 3,600 400 4,000 100
1 s 1
CUMULATIVE
Table 5,12 Total Financial Needs and Sources, B r e akaoxn By Years (1000 TL.
31.12.1991
Total Financial Need Total Local Foreign Local Foreign
A. Land
B. Fixed Investment
C. Reevaluated Amount of Fixed Assets
85,/60,961 12,966,042 /2,/94,919 12,966,042 /2,/94,918
D, Price Escalations 889,182 889,182 889,182
E. Currency Exchanges 3,300,15/
1,816,841
3,300,15/
1,816,841
3,300,157
F. Interest Expenses 1,816,841
Total Fixed Investment Cost 91,/6/,141 15,6/2,085 /6,095,0/6 15,6/2,085 76,095,075
G. Working Capital Requirement /,886,550 2,093,469 5,/93,081 2,093,469 5,793,081
H. Price Increases 834,150 296,9/5 53/,1/5 296,9/5 537,175
Total Working Capital Requirement 8,/20,/00 2,390,444 6,330,256 2,390,444 6,330,256
I, Recoverable VAT 1,880,648 1,880,648 1,880,648
TOTAL INVESTMENT COST 
(Total Financial Need)
102,368,489 19,943,15/ 82,425,332 19,943,15/ 82,425,331
Total Financial Sources
A. Owners Equity 84,150,16/ 19,943,15/ 64,20/,010 19,936,086 64,188,286
1. Equity Capital
2, Equity capital Expansion 41,400,000 41,400,000 41,400,000
3. Company Funds
4. Reevaluated Amount of Fixed Assets
42,/50,16/ 19,943,15/ 22,80/,010 19,936,086 22,788,286
B. Loans 18,218,322 18,218,322 18,218,322
1. Medium-Long Term Loans 18,218,322 18,218,322 18,218,322
-Outstanding 
-Arrears 
-Proposed Loans 18,218,322 18,218,322 18,218,322
2. Short-Term Loans 
TOTAL FINANCIAL SOURCES 102,368,489 19,943,15/ 82,425,332 19,943,15/ 82,425,331
1 3 2
Table 5.13
DEPRECIATION TABLE (1000 TL.)
VALUE
Project and Studies 
Construction 
Machinery and Equipment 
Other Fixed Assets
250.000
300.000 
81,956,725
3,254,236 
85,760,961
Average Depreciation Rate: 25 %
ASSETS TO BE DEPRECIATED 
Fixed Plant Investment 
Price Escalations 
Interest
Currency Exchange 
Assets To Be Depreciated 
(-) Cumulative Depreciation
85,760,961 
889,182 
1,816,841  
3,300,157
91.767.141 
(-)
91.767.141
Average Yearly Depreciation 22,941,785
YEARS
1992
1993
1994
1995
DEPRECIATION
AMOUNT
22.941.785
22.941.785
22.941.785
22.941.785
DEPRECIATION
RATE
2 5 %
2 5 %
2 5 %
2 5 %
ASSETS TO BE 
DEPRECIATED
68,825,355
45,883,570
22,941,785
1 33
Table 5.14
COST OF GOODS SOLD (1000 TL.)
YEARS 1 S92 1993 1 994 1 995 1 996
CUR 85 % 96 % 100% 100% 1 00%
TOTAL PRODUCTION 
COST
25,065,975 27,828,879 29,210,331 29,210,331 29,210,331
DEPRECIATION 22,941,785 22,941,785 22,941,785 22,941,785 —
INV.DIFF.(-) 62,823 125,646 62,823 - —
SALES EXPENSES 436,761 488,144 513,836 513,836 513,836
INTERESTS 10,906,868 10,627,354 7,793,393 4,959,432 2,125,471
COGS 59,288,566 61 ,760,516 60,396,522 57,625,384 31,849,638
00
Table 5.15 Proforma Income S t a t e m e n t  (1000 IL.)
YEARS 1992 (85A) 1993 (95J) 1994 (lOOJi) 1995 (100X) 1996 (100>
1. Operating Income 88,359,591 71,628,303 75,398,214 75,398,214 75,398,214
2. Cost of Goods Sold 59,288,586 61,760,516 60,396,522 57,625,384 31,849,638
3. Earnings Before Taxes (1-21 29,071,025 9,867,787 15,001,692 17,772,830 43,548,576
4. Tax Loss Carry-Forward
5. Tax Benefit For Exportation 719,476 727,537 685,215 403,068 403,068
6. Investment Tax Credit i Other Reduction 28,351,549 9,140,250 14,316,477 17,369,762 22,589,103
7. Category Corp.Tax is Assessed (3-(4+5i6) 20,556,405
8. Corparation Tax (7>A49,22) 10,117,883
9. Withholding Income Tax ((5+6)»AI0,5) 3,052,458 1,036,118 1,575,178 1,866,147 2,414,178
10. Earnings After Tax (3-(8+9)) 26,018,567 8,831,669 13,426,514 15,906,683 31,016,536
11. Tax Loss Carry-forward
12. Legal Reserves ((3-11)»X5) 1,453,551 493,389 750,085 888,642 2,177,429
13. Dividend (10-( 1 lt12)»)(i) 12,282,508 6,253,710 8,000,000 8,000,000 14,419,553
14. Dividends to Officials t Employees
15. Retained Earnings (10-(12+13+14)) 12,282,508 2,084,570 4,676,430 7,018,041 14,419,553
1 3 5
Table 5.16
R E P A i H E N I  PLAN (1000 TL.;
DATE
Ol-Nov-91
23-Dec-91
23-Jun-92
OI-Nov-92
01-Hay-93
Ol-Nov-93
01-Hay-94
OI-Nov-94
OI-Hay-95
Ol-NoY-95
OI-Hay-96
OI-Nov-96
PRINCIPAL
18.218.322
18.218.322
18.218.322 
16,194,064 
14,169,806 
12,145,548 
10,121,290 
8,09J,032 
6,0/2,714 
4,048,516 
2,024,258
TOTAL
INSTALLMENT INTEREST
BANK
COHHISION
INTERESTS
COMHISION TOTAL
1,738,9/6 77,865 1,816,841 1,816,841
6,103,138 273,275 6,376,413 6,376,413
2,024,258 4,336,293 194,162 4,530,455 6,554,713
2,024,258 5,425,011 242,911 5,667,922 7,692,180
2,024,258 4,746,885 212,547 4,959,432 6,983,690
2,024,258 4,068,759 182,183 4,250,942 6,275,200
2,024,258 3,390,632 151,819 3,542,452 5,566,710
2,024,258 2,712,506 121,455 2,833,961 4,858,219
2,024,258 2,034,379 91,092 2,125,471 4,149,729
2,024,258 1,356,253 60,728 1,416,981 3,441,239
2,024,258 678,126 30,364 708,490 2,732,748
18,218,322 36,590,958 1,638,401 38,229,360 56,447,682
1 3 6
Table 5.17 Proforitia Cash flow S t a t e m e n t  (1000 TL.
Items \ Years 1992 1993 1994 1995 1996
. CASH INflOH 67,683,729 68,772,375 73,299,222 75,357,639 75,357,639
1. Net Operating Income (a-b-c) 61,531,971 68,772,375 73,299,222 75,357,639 75,357,839
a.Operating Income 61,914,052 69,632,913 73,755,545 75,357,639 75,357,639
-Domestic Sales 52,139,520 59,748,862 64,446,468 69,881,710 69,881,710
-Export 8,993,447 9,094,214 8,565,188 5,038,346 5,038,346
-Tax Exceptasion For Export 781,085 789,837 743,891 437,583 437,583
b.Inventory Change 127,360 286,846 152,108 0 0
c.Consumer Depandable Goods 254,721 573,692 304,215 0 0
2. SUSP 24,271,110 0 0 0 0
3. Recovarafale VAT 1,880,648 0 0 0 0
. CASH OUTFLOW 39,272,281 58,465,691 48,668,372 48,307,376 45,764,384
1, Operating Period Investment Expenditure 1,025,965 512,983 0 0 0
2. Net Operating Expenses (a-b-c) 25,315,190 27,941,872 29,536,635 29,724,250 29,724,250
a.Operating Expenses 25,502,805 28,317,101 29,724,250 29,724,250 29,724,250
b.Inventory Change 61,836 123,671 61,836 0 0
c.Consumer Oepandable Goods 125,779 251,557 125,779 0 0
3. Forced Payments 0 15,334,966 7,289,828 9,575,178 9,866,147
a.Withholding Tax 0 3,052,458 1,036,118 1,575,178 1,866,147
b.Dividend 0 12,282,508 6,253,710 8,000,000 8,000,000
c.Bonus
4. Loan Repayments (a+b) 12,931,126 14,675,870 11,841,909 9,007,948 6,173,987
a.Interest 10,906,868 10,627,354 7,793,393 ■ 4,959,432 2,125,471
b.Principal 2,024,258 4,048,516 4,048,516 4,048,516 4,048,516
CASH DIFFERENCE (A-B) 48,411,448 10,306,683 24,630,849 27,050,263 29,593,255
DEBT SERVICE RATIO 5,14 1,97 3.70 5.14 8.55
(A-(B1+B2t83))/(B4a+B4b(1-t))
GROSS CASH FLOW (A-B2) 62,368,539 40,830,502 43,762,586 45,633,389 45,633,389
1 3 7
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Figure 1 Circulation of Working Capital I terns
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